


CHANNEL FRAME I'ILAMENT/ TRANSIST OR TRANSFS.
Pri. 115 V 50/60 Cycles-Test vens RM$; '500

Type

••• Secondary W D • .. LIL

FT·' 2.5 VCT·3A 2y' "' 1'K. 2" "FT·' 6.3 YCT·l.2A 2y' tv. l'X. 2" "FT-3 2.5 VCT-6A 'X, ly' 2 2'K. ,
FT" 6.3 VCT·3A 3X, l y' 2 2')(. ,
FT·' 2 .5 VCT· IOA 3~ 2y' 2X, 3Y. '"FT-' 5 VCT·3A 3M 2 y' 2X, 3Y. I y'

FT·7 7.5 VCT·3A 3% 2y' 2X, 3y' '"FT-. 6.3 VCT-8A • 2\2 2Y., 'X, 2"
n ·l0 2 4 VCT·2A

Of 12V-4A • 2" 2'_ "" '"FT-l' 24 VCT· IA 3y' 2y' >X, 3}'. ' Yoor 12Y·2A

"·12 36 VCT·I.3A • 2" 2y' 3X, 2y'
or 18Y·2.6A

Taps on pri. of n·13 .. n .14 to mOdifY sec . nominal Y,
_6% +'%. + f2'"

FT·" 26 VCT-.04A 2y' IV. IX IV. V-
FT-'4 26 VCT-.25A 2>1 I y' 1'X, 2V. "

DOUBLE SHELL POWER TRANSFORMERS
Type H~h DC w. 6.3 VCT WL

••• m. fil• m. W D • .. • LlL

R·l0l 275-0-275 so 2A 2.7A a 2}l a '" 2 'Yo
R.l02 350-0-350 70 3A 3A , 2}l 3y' 2}l , 3Yr
R·l03 350-0-350 90 ]A ,.sA 3H 2X 3 ')(, 2')(. 2y' ."
R·104 350-0-350 120 3A SA 3Y. 3y' 3Vo 3Yo 2}l 'V-
R· l0S 385·0·385 160 ' A SA 3Y. 3y' 'X, 3y' 2Yr 7

VERTICAL SHELL POWER TRANSFORMERS
T)'pe Hlh DC ". 6 .3 VCT WL.0. m. fifo su, W D • .. • Lbs•

e-ne JOO.<l-JOO so ' A 2.7A 2~1 2'K. 3 Y., 2 I '!{ 2Yr

R·l11 350-0-350 70 ]A ]A 2" 3U. 3Y. ,
2" 3Yr"

R·l12 350-0-350 ' 20 3A SA 'X, 3'X. • 2Yr 2X, 5Yr

R·l13 400-0-400 200 ' A 6A 3y' ' X, 4 y' a 3y' 8

CHANNEL FRAME I'ILTER REACTORS
Inductance Shown is at Rated DC rna-Test Volts RMS: 1500

'rvee Indud. Resistance Dimensions, in. wt•••• Hys. Current Ohms W D H .. Lbs•

R·55 6 140ma '00 2" '" I H 2 Yo
R·14 8 40ma 250 2'10 ' \2 I'X. 2* "R·t5 12 30ma .,. 27/ , m 1' )<. 2Yr "R·IS 15 30ma 630 2'10 m l'l{. 2" "R·17 20 40 ma 850 ' X, ,.. , 2',," ,
R·t8 8 80ma 250 3X, ,.. 2 2' )(, ,
R·tS 14 l OOma 450 3¥, 1'/0 2X, 3y' ' Yo
R-20 5 200ma 90 ." 2V, 2y' 3X, 2Yr
R·21 15/3 200ma 90 ." 2V. ,,, ' X, 2 Yr
R-220 100/ 8 M~~ 2.5A ,6 '" 2 2X, 3y' IX25/2 Mh SA .'6

I
,

'~.

VERTICAL SHELL TYPE

CHANNEL TYPE

DOUBLE SHELL TYPE

Thirty years of pioneering by UTC's reo
search, design, and engineering staffs as­
sures you quality and reliability unexcelled
in the industry. UTC's line of stock and
special custom built items covers virtually
every transformer and filter requirement for
both military and commercial use.

UTe replacement type transformers, here
described, (Pri. 117 V. 50 60 cycles) provide
the hiihest reliability in this field. All units
are low temperature rise, vacuum sealed
against humidity with special impregnating
materials to prevent corrosion and electroly·
sis. Shells are finished in attractive high
lustre black enamel.
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lillhi nll". I n c. P os tma s ter: Plea se
se nd fo rm 3579 to 73 Ma ga zine .
P e terborough. N ew Ha m ps h ire.

SEPTEMBER 1962

Get a load of these articles!
Synchronous Detection K2TKN . . . . . . 6

A breakth roug h article read ing signals 40 db down
in the noise.

73 Tests the Maverick Filter WA2INM . . . . .. 10
Really picks off those six meter Ind ia ns.

What's A Vidicon? W2RWJ 12
It is the amateur's an swer to live TV.

Twin Cavity Two Meter Filter W3TUZ . . . . .. 18
It' s what's up front that co un ts . A th in king man's
fil te r.

Treasures From the Junk yard W5VOH . . . . . . 22
Car radios ca n be easily converted to I 10 ve e,

low Current, Sliding Bias , Modulator .... VE7Ql . . . . .. 24
40 watt transistor modulator.

How's My What? W7IDF . .. 28
Ke n has a good an swer for our June art icle on How's
Your Ham Image ?

W estern Ham . Rodgers 32
Sense of humor test . 10 points if tears come to your
eyes.

Improved Grounded Grid Operation . . W6JAT . . . . . . 34
How to make yo ur exci te r load into the fi nal about
the same a s into an antenna.

Rate-of-Chang e limiter Revisited K5JKX . . . . .. 36
Using crystal diodes in the noise limiter fro m the
Apri l 1961 issue of 73.

Quad Mode Monitor W9DUT . . . . .. 42
Part II. All band supe rmagnifice nt home built receiver.

73 Tests the Waters Universal Hybrid Coupler
K2CM . . . . .. 54

A very com pe lling a rticle . Youll probably be coupling
after you read thi s.

Propagation Charts K2IGY . . . . . . 60
W6AM compla ined that we left these out last month.
Bet you never noticed.

Full Break-In Keying W4MlE '" 64
Yo u can get along without it, but th ere is noth ing like
it.

The Frequency Response Argument .. .W5SUC. . . . . . 68
It' s what' s on top that coun ts . Keep th e high s high.

Keying Surplus Transmitters W4WKM . . . . . . 76
Gett ing some code speed o ut of old relay controlled
surplus rigs.

C igar lig hter 8 USSR Regs 27
Reverse bea m 17 9MC FSK 67

Ne w Products 62

Assoc iate Edit ors W3UZN . W4AP I, W4WKM
Can adian Re presentative: Robed J . Buck land CO. VEAQUE, P. O. Box

563 Chatham, On to Ph , (S I9 ) EL 4-3106.
West ern Re presentative: J im Morrisett WA6EXU , 2 103 Ind io St ., Los
Anqe les 39, Coli!' Ph., (2 13) NO 4-7B40.
C over : WI MEL.

I



W2NSD 1
Never Say Die

SEVEHAL vacationers have stopped b y for
a hello and been put to work hanging np

antennas and sorting out radio equipment
from the hund reds of cartons all over the barn .
Paul Day \VIPY~I has practically become a
staff member by now, having spent almost his
entire vacation here. :(\OW he usually turns up
around dinner time and puts in a strenuous
evening working on some project or other.
D ave Brown K2IGY came up in his Pcrsche
for a short visit and found out how mu ch
trouble we h ave to go through each month to
prepare his propagation chart for publicat ion .
\Ve sat him down at a card table (our version
of a desk ) with a large blank chart and hun­
dreds of strips of patterned paper to paste on
the chart. Two days later he got through and
headed back to Long Island vowing he would
never come back here during chart makeup
time.

Another welcome visitor was Paul Smith
\ VA2SPB who spent three days with us carry­
ing around all the heavy things we could find
for him plus installing an intercom and about
two hundred other odd jobs. ] Ie swears he
had fun. Jesse Adams K ILYC, a naval surgeon
from Kittery, Maine, stopped by and was soon
put to work assembling steel shelving to hold
the ham gear. Unless we get a lot more filled
up with permanent guests than we are now
we can put up any visiting firemen for the
night, and may well have some little chore
to keep them out of mischief. Porsche pushers
particularly welcome.

A Ball

The new headquarters b uihling is teeming
with activity. Towers are going up. Beams are
being swung. Bigs are heing assembled and
hooked up. The request for help brought

2

several good answers and we have a happy
little stull' living and working together to put
out 73 and get as much ham gear on the air
as poss ible.

After just three weeks we are set up with
something on all bands from two through 80
meters. \ \'e·n get on the rest of them before
long too . Xext we will start putting in ampli­
fiers and bigger an tennas so we can really be
heard . I don't know how many of yOll appreci­
ate what an exciting th ing it is to be able to
get 011 the air again after being b uried in the
middle of Brooklyn for some years. Now, when
I call a KX6, he comes back to me. Even on
six meters I can sit there and work one D X
station after another. There was a little matter
of my TVI wiping out channel two for the
entire tOWIl . but then Pe terborough isn't verv
large. I whipped out the Gavin filter which I
had somehow neglected to return after our
littl e test of it th is month and brought the Tv l
under control.

We can still p robably use one or two mo-e
eager beavers who are int erested in hamm ing
more than money. \Ve have a 101 of h am
gear to install , a lot of booklets to put out,
and a lot of work to he done for 73. In return
for this we will provide room, board , and some
pocket money and a weal th of fun and experi­
ence. Absolutely no smoking or drinking here
though.

This issue of 73 rounds out two years of
publish ing. T he magazine is going well . . .
almost everyone likes it and we have enjoyed
a growth rate that is a phenomenon in OU f

field. \Ve have our new gigantic quarters with
a fin e ham sta tion being installed and an im­
pressive test lab being built in. \Ve have the
fi rst of a growing group of regular employees.
Our Math, Coils, Mickev xt iker, Ham TV and
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CENT ER"

LAFAYETTE
ffi([MID~@

• 42 years of serving the Amateur

IT'S FROM THE "WORLD'S ELECTRONICS SHOPPING

388 Giant
Size Pages

Send me the FREE
388 Page 1963 Catalog No. 630

THE LAFAYETTE HE-30
Professional Quality Communications Receiver
• TUNES 550 KCS TO 30 MCS IN 95
FOUR BANDS. BUILT-IN Q-MULTI· 99
PliER FOR CROWDED PHONE OPERA·
TlON • CALI BRATE D ELECTRICAL
BANDSPREAD ON AMATEUR BANDS
80 THRU 10 METERS • STABLE NO MONEY
OSCILLATOR AND BFO FOR CLEAR DOWN
CW AND SSB RECEPTION. BUILT-IN EDGEWISE S-METER
Sensitivity is 1.0 microvolt for 10 db. Signal t o Noise
rati o. Select ivity i s ± 0.8 KCS at -6db with Q·MULTI·
PliER. TUBES: 6BA6-RF Amp, 68 E6 Mixer, 68 E6 OSC~
6AV6 Q·Mult iplier- BFO, 2·6BA6 IF Amp'., 6AV6 Oet·At
Amp. AN L, 6AQS·Audio output , SY3 Rectif ier .

LAFAYETTE RADIO Dept. 731-2
P.O. Box 10 Syosset, L. I.

NA ME..•..•...•...•......_...•......_..•..•.•...__•..__ _•..........._.....•......•.............•......•..........•......._ _, ..••._ _ .
A DD RE55 .•__.•.•.............•......_ _ _._._ _ _..................•......•..._.._......•..._ _•._ _
Cl TV_..__.....•...•.................•......_ _ _ _ _ ZONE _._5TAT E_•._ ._ ._ _...........•

STARFLlTE..

CUT OUT
AND PASTE

ON POST
CARD

& ....A..F.A."Y"ETTEI P lu.s, lnelude shipping ehar ges with orde r

aa.- :R..A.:D :J: 0 111 JERICHO TURNPIKE, SYOSSET l. I. N. Y.
New York, N.Y. Jamaica, N_Y. Newark, N.J_ Bronx, N.Y. Paramus, N.J. Boston Mass. Plainfield, N.J. Scarsdale, N.Y.

100 6t ll Ave. 165 -08 Liber ty 24 Centra l 542 E. 182 Rout, 11 110 Federal 139 W. 2nd 691 Centra l Pk.
_,-:=-=-=:-:~=-Avenue Avenue Fordham Rd. Street Street Avenue------------------------

• 90 Watts Phone or CW on NO MONEY
80 Thru 10 Meters • Built-in DOWN

a-seetten Low-Pass Filter • Clear,
Chirpless Grid Block Keying
Doll ar for dollar you can' t beat this new l afayette
Starfl ite tran smitter. Easy to build and operate, it
gl istens with Qua lity and performance au-ove r. Fea­
t ures in addition t o t hose listed above: 5 crysta l
positions and er cvlstcns for external , VFO, illumi­
nat ed edgewise naner meter and pin-net work cut­
put for proper antenna match. Buy one now - we
know you' ll be sat isf ied with it.

COMPARE QUAUTYf
COMPARE PRICE!

HERE IT IS . '. ', th~ exc it ing, all-new 19~3 Select from large variety of _ Amateur Equipment • Citizens Band
l afayette. 388 gia nt-SIZed pages. The largest In • Te st In struments. Mobile a nd Filled Statio n Equipment
our hist ory ..• Thousands of items. 24 hour . Amateur accesscr tes and Parts Antennas • Tape Recorders _ Hi·FI
service at th e lowest , money sa ving prices. • Tubes • EXCLUSIVE LAFAYETTE KITS and much more.

3.IN.l EASY PAY PLAN _ choose t he p lan t hat suit s you best. SATISFACTION GUARANTEED
No money down, up to 24 m onths to pay . OR MONEY REFUNDED

MADE
IN USA
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DEPENDABILITY

THREE REASONS WHY
YOUR BEST BUY IS.. .

VHF Amateur Defuncts

Surplus Index books are in print and we have
a whole raft more in preparation. Things
look pretty good.

\Ve are going to do everyth ing we can this
fan to make sure that as many amateurs as
possible are convinced to subscribe. Those of
yon that like what we are doing and want to
help can accomplish a lot by mentioning ou r
articles and the magazine during your QSO's.
You can tal k up 73 in club bulle tins and at
club meetings. We try to be restrained in our
promotion, leaving the enthusiasm up to you.

In the closing part of my editorial last
month I hinted that readers might pay a bi t
more attention to the companies that are ad­
vertising in 73. Hon Levine of Polytron ics was
afraid that this might lead to problems for
every-other-month advertisers, who might be
considered non-advertisers half of the time.
This is a complica tion, to be sure, but I doubt
if anyone will forget the four page Polytronics
ad in the April issue. Another reader sugges ts
tha t we give the name of the advertising man­
ager in a list in 73 so the readers can write
to the right man and register their opinions .
This might lead to some emotional problems.
When in doubt address your letter to the presi­
dent of the company and let him pass it to
the advertising manager.

Though the details are somewhat obscure
as ye t, it does seem as if CQ has gobbled up

(Turn to peq e 58)

Club Subscriptions

There is st ill time to get in your club sub­
scripfions at our present low rate if you get a
move on. Used to be we could only handle
new subscrip tions at this rate, but we've en­
larged our staff and can now handle renewals
as well. Til e special club rate is available to
any group, whether spontaneous or organized,
that submits five or more subscriptions at a
time. This saves us enough time so we can
afford to present you with a hit of rebate in
the form of a lower rate. Use a separate sheet
of paper and send us your list. Be sure to
mention the name of the club somewhere as
well as the names, QTH's and calls of sub­
scribers. \ Ve also like to know whether it is a
new or renewal subscription. All club subscrip­
tions will star t with the next published issue
unless rather obvious attention is called that
vou desire otherwise.
. Club rate: $ttOO per year, five or more at
a time.

-
E"Z WAY

® •

E-Z WAY AERO-DYNAMIC
design decreases wind loo d
and. provides tel sc:oping
cction that permit ro is ing
and lower ing of tower secti ons.
CRANK UP TO 60 FEET.
DOWN TO 2S . F EET and
TIL T5 OYER FOR ACCESS
TO ROTOR OR BEAM.

STRENGTH ls bullt- In to
~"er y f·Z Wo, Tower ... Heovy
wall steel ubing leg s , con­
tinuous diagonal bracing of
solid steel rod and electric­
co lIy wejd e d throu ghout. . •. no
loose bolt s or n uts here. f-Z
Wa y d~s ign ond strength ore
your a ssurance of DEPEND.
ABILITY that you con count
on year a ft er year . See y our
neore st d istributor toda y or
write for free literature .

. '1
STRENGTH

The SATEllITE
Mad.1 RBX·60·3P (Peln••d) $335.00
Model RBX·60-3G (Galvanized) $410.00

MOUNTING KITS:
GPK X60-3 (Ground Post) $125.00
BAK X (Wall Brecket) $17.00
Freight Prepaid onyw here in (48) U. S. A.

O t her Towers from $99.50 to $ 1995.00
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S~tte;\60~I
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AMATEUR
CRYSTALS

~ FA·5

Speci fy crystal type and
'" treouency when or dering

~ FM·9

FA·9 ~

" ,

•

FA -l •• ~ f A·' f M·'
• 1000· 1499 ' 0 ~ Ol ..>lIab le
• 1500· 1799 i e Not l,a ilable

fu ndamenhl • 1800· 199'l i e NOt ,.,i1ablt
2000· 999'1 ' 0 1lOOO· 9999999 . ,

recoo . WI99 l C ioeeo • 15000 I.e
l5O(JO - 20000 kc 15001 • 19999.99'1 i e

". 14.99 me Not .,,,Iable
Owlo", (Jrdl ". 29.99 me ". :19.!19 me

" ,9.99 me 4Q · 59.99 me

•• 15.99 me 60· 89.99 me
O,.,tone (5th) " 99.99 me ~ ·IOOmc

~ Ol ,vailab le 101· 109,99 me
o,er to"" (7t~) '00 . 137 m, UO· 137 me

• A ll o~ throe to four d. 'OCe,!,n _

Priced from $3.30 to $10.00

Amateurs throughout the world de­
pend on International crysta ls for
precision freq uency con tro l.
Manufactured by the sam e highly
sk illed craftsmen who produce In te r ­
n ationa l com me rcia l crystals for the
broadcast industry, two-way radio
commun ication, a nd our space and
missile program.
Inter national Ama teu r Crystals
1000 kc to 137 mC- .Ol % to[e rance
Wire mounted, plated and hermet ically sealed
in metal holders. FA-5 and FA-9 are HC/6U
pin type. The FM·9 is an He/taU pi n type.

the PERFECT combination

for FREQUENCY
CONTROL

CRYSTAL
SWITCHES

4.

When you design or build . . . com­
bine In tern a tion al crystals and crystal
sw itches. Switches available from
3-position to 24-position. F or antennas
and laboratory w ork use Inte rn a tion a l
coaxial switches.

Priced from $2.75 to $19.50

1. S·121 Triple Soc ket Crysta l Swi tch . Ca t.
No. 150·126.

2. AC·44 Single Pol e, 24-Position Crysta l Switch.
Cat. No. 150-131.

3. 12-Position Crysta l Switch. Cat. No. 150-163.
4. 3-Position Coaxia l Switch . Cat. No. 100-112.

Write today for International's Free catalog
of precision made crystals and equipment.

18 NORTH LEE. OK LAHOMA CITY, OKLAHO MA
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Synchronous

Detection

H ow to read signals that are
40 db under th e noise

Bill Ashby
Box 97
Pluckemin ,

,ITERALLY thousan ds of engineers and
L entire engineering divisions of many
la rge companies as well as countless other
people have spent millions of hours attempting
to improve the ability of a receiver to extract
a signal from a noisy spectrum. To improve
signal to noise ratio has b een a prime ob jective
for man y years and because of the very evi­
dent thermal noise in th e first stage, most work
has been in this area . The present state of the
art and available components results in less
than a 4dh signal p lus noise to noise ratio­
using tubes below 400 me an d diodes above.
There are two known methods to improve on
this, the MASEI\ amplifier, and PARA­
METl\lCS. The MASEI\ will get down to less
than Idb, hut is very complex (expensive)
and therefore feasible only to the military, uni­
versities, Bell Telephone, etc. A PARAMP is
not hard to build , once you know how, and
SA~I !lAHIUS, WIBUjWIFZJ smgle-hundedly
gave this knowledge to the world, but neither
device will improve things much more than
10db actually overall in signal to noise.

Start ing with Grote Heber many years ago,
a 'V9 at the time, a completely different re­
ceiving p roblem has been the object of much
research. This is Radio Astronomy, where the
information d esired is Noise, which is buried
in noise. They use the finest front ends but
have developed many methods of detection

K2TKN

New Jersey

not previously appli ed in th e communication
field. These sys tems are based on schemes to
force any locally generated (within 100,000
miles ) noise to cancel out, leaving the desired
information available for use. The Lamb noise
silencer, Collins noise blnuker system, F re­
quency Shift RTTY are some very simp le
versions of this that will improve Signal to
Noise man y db under cer tain conditions, but
have very little effect OIl thermal 1st stage
noise-the real problem.

Space ccrnmuuicution an d telemetery re­
search has come up with several systems to
improve signa l to noise ratios but the majority
are lock-on systems that require bursts of good
signal to reference agains t or prediction of
where and what kind of signal is going to be
received as well as when. These have had very
little success ill Amateur upplicutions to date .

Out of all of this it would seem that it is
p ossible to combine advantages of each area
of research and to build a receiver that is a
radical improvement over what was known
25 years ago. As Sam Harris says, "Ama teurs
have never actually worked weak signals," and
he is right. In h is own case, the finest receiving
technique and equipment ever assembled for
amateu r use, and probably any other, is bein g
used at \VIB U for moon work on 1296 m cs,
yet he listens to over one volt of raw noise
plus signals that seld om exceed .0,5 volts. He

l' c-o f-o
, n.NEl>

f--. BALANCED c-o
, OW --RF AMP MIXER I F AMP , OET "'.0 PASS, AM? MODULATOR FELTER,

T,
I I

,
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L. O. ,
ST"" l- SHIFT I.- WAVE AU"O~ SHIFTER WAVE
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,

OSC SQUARER OSCILLAT SQUARER, KEYER f¥,

DC
OUTPUT
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ad mits it took almost a month to learn what
to listen for. I said, "why not get rid of some
of that noise." and his answer was "What
noise?"

He has developed the fi rst molecular anti­
noise detector right between his ears and
beard! This reminds me of a few years ago,
with one of my first really sharp receivers­
\V9ECZ listened for a while to this six foot
rack of if's , etc., with about 100 cycles of
total baud width, to the pi le-ups on the low
end of 20 and then said "Very 11 icc, but how
do yOll keep track of what's doing on the rest
of the low end?" My tin ear on C\V requires
listening to one signal a t a time, and I have
fou nd that mv head does not cancel noise. it

•
genera tes faint "CQ de \ VIBU" in several
watts of noise after a few minutes.

All of this has led to no sleep in the past
few weeks and definite information on a lot
of circuits that will not help, but one combina­
tion of systems has excellent promise of fan -

tast ic results.
The Sync det ection system borrows from

man y sources a number of techniques.
( a) A stable Frequency is locally generated.

This can be frum a few cps to ultra-some,
depending on the application. For purposes of
illustration- say 400 cycles.

(b ) A square wave derived from this 400
cycles is used to F.5.K. ( Frequency Shift Key )
the local oscillator chain so that the front end
of the receiver is alternately looking at two
closely spaced freq uencies, possibly 100 kc
apart a ll 1296 mcs, one of which is tuned to
the desired sigual. Information is being fed
the if St rip, detector, and audio that consists
of gulauc and front end noise that is the same
on both channels, and any signal, noise, e tc.,
that appears in only one channel- that will
appear to be signal with heavy 400 cycle mod­
ulation. Band wid th of these portions of the
receiver are not important as long as the two
channels are select ively scanned.
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This does not requi re sw itching of the
antenna input, which is inherent in most
Astron om y setups, and docs not require com­
ponents that can't even be swiped, le t alone
purchased by normal human types. A number
of systems have been tried that were of the
frequency diversity type, based on two chan­
nels of recep tion, each on a different fre­
quency, whose outputs were tied toget her so
that noise cancels but a signa l in one channel
gets thru . Noise is not coherent so 6 or 8 dh
actua l was abou t all tha t could be gained in
practi ce. Band wid th of detect ion is a very
serious matter. Theory based Oil Boltzmnn's
Constant says that if the band width can be
made narrow enough, any signal to noise ra tio
is possible. In practice about 100 cycles is the
narrowest band width that can be handled,
d ue to tuning difficul ty and limita tions of the
human hearing mechanism . Narrowing up, and
using a pen recorder can improve things many
db, but if you can't keep the receiver tuned
to the signal, it is of little practical value.

( c ) The audio output from the normal de­
tector, consisting of a lot of receiver noise, a
little cosmic static, and maybe .001 percent
modulated signal is put thru a very selective
-1 00 cycle filter. This removes everyth ing but
-100 cycle noise and 400 cvcle modulation of• •
the signal, and these are fed to the balanced
modulator.

(d) The same 400 cycle frequency gen­
era ted in "a" is fed to a phase shifter then is
squared off and this is fed to the balanced
modulato r.

(e) T he balanced modulator not only is
selective as to frequency hut selects phase as
well. Signal that is modulated with 400 cycles
is compared wi th the original 400 cycles in
the balanced modulator. Output is only upper
and lower side band products of the two. \ Ve
arc interested in the lower only so a low pass
fi lter is used to elimina te the upper sideband
at the balanced modulat or output.

Since the two signa ls being compared are
of the same frequency, the lower sideband is
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zero. This is de. If the two freq uencies are
in phase, the output is de of one polarity
and the am plitude is p roportional to signal
streng th. If the phase is 180' the outpu t is de
of the opposite polarity and proportional. This
means signal in one receiving channel gives
p ositive outpu t and one gives negative . There
is 30 to 40 db of suppress ion of any in forma­
tion that appears on both frequencies. Since
a ny signal wi thin the pass band of the en tire
receiver is converted to a 400 cycle compo­
nent, th is system will not work under QRM.
but there isn 't any ye t above 400 me. There is
no tuning problem- ove rall band widths of 10
cycles are easily obtained. TIle de output of
the balanced modulator is used to key an
oscillator for C\V, drive a p en recorder for
real weak ones, or modulate an audio system
but here the 400 cycle master oscillator would
be raised to 10 kc.

Preliminary work has shown that a minimum
of 30 db signal to noise ratio improvement can
be obtained on slow speed CWI

This article is a plea to try to cu t down
the development time cycle by Amateurs.
This sync detect or along with State-of-the-Art
receivers and a Preamp will allow 432 and
1296 moon work w ith yagi an tennas or square
corners and 2C39's. If W2AZL, W6NLZ,
WIFFH , WlHFU, K2LMG, W4HHK,
W6AJR, W6MMU, W2TTM, just to name
a few, start on some version of this scheme,
we will beat the commercials a mile as usual.
As working circuits fin ish tests, full info w ill
be appearing in 73. These tests are aimed
at good reception of WIBU and KH 6UK with
a six foot dish and a lot of feed line. More
later! ... K2TKN

R eference : "Lock-In Amplifiers" Electronics; June 8,
1962 : Robert D. Moore.

An Electric Cigarette Lighter

f or your shack

Charles E. Spitz W4API

Since I have spent a good deal of my lif e
working on developing lung cancer by smoking,
and because ther e are few better t imes to
pursue this hobby than when relaxing by the
r ig talk ing to a budd y, I have a lways found
it annoying when my cigarette lighter r uns
out of fluid just as sked time approaches. And
so I decided to r ig up a lighter t hat would
a lways be ready for use; an electr ic one.

Although a res istance wire across t he ac
line would give a suitable hot plate, t his idea
was disca rded because I prefer to be isolated
from the line. Between t he junk box a nd t he

•

8

nearest auto supply store I was able to find
parts to put together a transfo rmer isolat ed
system using a pop-up cigarette lighter , as
may be seen in the photograph.

An ordinary fi lament t r a nsformer is bolt ed
inside of a small metal cabinet and is con­
nected to an automatic lighter well. The MO
is t he same as in your car; press t he lighter
knob down and t he ligh ter springs up when
hot . T hr ough tr ial a nd error I found that t he
lighter works best with 7.5 volts ac. If you do
not have a 7.5 volt fi lament tra nsformer, you
can use a multiple fil ament transformer, plac­
ing t he 5 a nd 2.5 volt windings in series. If
you don't have these ei t her , you can get by
with 6.3 and 2.5 volt windings in ser ies, t aking
care to pha se the windings so t ha t the voltages
add . If one is r eversed you won't do any harm,
but t he lighter won't work.

A pilot light was installed to show when the
lighter is on, however so li t tle current is drawn
when the lighter is not pressed in t hat t his
frill may be discarded and t he unit left on
all the time.

Since it takes a fa ir amount of pressur e to
push the lighte r down, and t he heating unit
cools rapidly, this gadget should be sa fe even
if sma ll children wander into the shack. And
perhaps it wi ll be such a success t hat the xyl
will ask you to make more for t he rest of the
house. . .. W4API
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FLIP the SWITCH
and YOU'RE ON

METERS

WITH THE

AMAZINC PERFORMANCE THAT ONLY TELco CAN

OFFER. WE ANNOUNCE IMMEDIATE DELIVERY

OF THE S8-S0
HETERODYNE TRANSMITTING CONVERTER
ITS HERE AT LAST ... the TELco 5B-50 b Meter
Heterodyne Converter is absolutely the finest
way to get on 6 Meters, without having to in­
vest in a 6 meter transmitter. This converter takes
any output on 20 meters and by way of a high
level mixer, stable crystal oscillator, and a pow­
erful bl4b Linear Amplifier, puts this signal out
On b with the same quality as the rig has on 20
meters. The 5B·50 requires on 5·10 watts of RF
drive to give you the full output on b. And if its
QRO you need, just hook a G.G. Linear in back
of the 5B-50, and WHAM ••• the bands at your
fingertips. The 5B·50 incorporates only half the
beautiful steel cabinet that houses it. This leaves
ample room for installation of the TELco 20 I
b meter converter INSIDE, so you have the
neatest b meter installation on the market. One.

Knob tuning is incorporated for ease of opera­
tion ... just set and forget. And all the impcr­
tant circuits are metered (DRIVE.P.A. GRID-P.A.
PLATE- OUTPUTI to give you constant control
of what's going on. Incorporating the absolute
latest in electrical and mechanical design, the
5B-50 is Guaranteed to provide you with the
cleanest signal on the band, providing you put
in a clean signal. TELco is selling the 5B-50 only
by Mail. This allows us to eliminate Middleman
costs that you pay for. And by buying by mail,
you have to just write a check and send it to us,
and in a couple of days your 5B-50 will be wait­
ing for you when you come home from work.
Order NOW .•• and enjoy the VHF fun, with­
out the expense.

SPECIFICATIONS
INPUT: 14 to 18MC.• 5-10 watts (a ny Emission) 50 ohms imp. VSWR less than 1.06/1
OUTPUT: approx 30 watts any emission. 50 ohms imp.
TUBE COMPLEMENT: 6US Xtal Osc and Mult., 5763 Hi-Level Mixer. and 6146 Linear Amplifier
POWER REQUIREMENTS: 300·600 YDC @ 150 ma, 200·265 YDC @ 40·50 ma.. and 6.3 YAC @ 1.3 amps

(Take power from your rig. or get the Heath HP.20)
DRIYE REQUIREMENTS: 5-10 watts AM, FM, CW, 2·5 watts SSB

NOW ONLY ... $85.00
SEND CHECK NOW TO

TAPETONE ELECTRONIC LABORATORIES, INC.

SEPTEMBER 1962

99 Elm Street West Newton 65. Mass.
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73 Tests The

Maverick
Tunable Six
Meter Filter

Lerrv Levy WA2lN M
I I 14 Eest 18th Street
Brooklyn 30, New York

T IlE Maverick Six Meter Filter is one of
the few low-puss filters tha t have been

designed with the special problems of six
meter operation in mind . There are five stages
of the constant K and ,\1 derived types. a ll
tunable. The combination of K and ~I filters
provides the sharpest cutoff with the lowest
insertion loss. This is tunable and the advan­
tages over fixed tuned filt ers of a similar de­
sign are many. One is that fixed tuned fi lters
are usnally set for a cutoff frequency of 52
me and will start to effect the S\VH as low as
51'f me. With the increased activity on the
hand, as well as the growing usc of wide-hand
F1\1, such a filter presen ts p roblems. The
Maverick can be adj usted for a cutoff of up to
54 me so that you can operate as high 011 the
hand as you want and still be ab le to suppress
TVI. There are several other uses for the
Mave rick. I t will p revent converter front ends
from being overloaded hy strong TV sta tions it
will sup press unwanted and sp urious mixer
products in SSB rigs and it will even match
a 52 oh m line to a 72 ohm Iine .

T ests on the fil ter have shown that the sup ­
p ression of unwant ed signals to be at least
35 db, with less than one db of insertion loss.
The tuning is extremely simple . Connect the
fi lter between th e antenna and the transmitter
and peak all of the five sta ges for max imum
output, as measured on an S\Vn b ridge or
other output indicator. The fi lter comes from
the factory with a cutoff of 5 1 me. I made
a few tests on a little transmitter which seems
to be designed to give a large amount of 1'\'1.
Without the filt er, it takes out several chan­
nels of a nearby television set. \Vith the filter
ill th e line, there is no trace of interference
on an y television channel. This seems to prove
the effect iveness of the filter quite conclu­
sively, as all kinds of test-bench m easurements
are completely useless if the fil ter will not
elimina te TVI when connected to a trans­
mitt er. The fil ter will handle up to 400 watts
at the antenna. I t is manufactured by Gavin
Instruments and sells for $16.95. The attenua
tion curves are shown in Fig. 1.

. . . WA211\~ 1
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For OX or contests. , , for scatter, aurora or satellite tracking",
for "rock-crusher" reports or just plain "chewing the rag" . , .

,

,' .•

I . 8 ' 8,

,·,11·'
,

HERE'S THE VHF COMBINATION
THAT BEATS 'EM ALL!

L -.I

r-------------,Put yourself behind this power-packed Clegg VHF
ham station. . , we guarantee you' ll "out-talk",
"ou t-receive" any other commerc ially-built ama­
teur VHF transmitter and receiver now available!

Take, for instance, Clegg's ZEUS VHF Trans­
mitter. It gives you full coverage of the amateur
6 & 2 meter bands and associated Mars fre­
quencies, with maximum TVI suppress ion. Auto­
matic modulation control with up to 18 db of
speech clipping provides magnificent audio with
"talk power" greater than many kilowatt rigs.
This beau tifu l unit with its ultra-stable VFO is
the ultimate in VHF equipment for amateur and
Mars opera tion.

Clegg's all new INTERCEPTOR VHF Receiver,
designed for the serious operator on these bands
offers performance features unmatched by pres­
ently available equipment for these frequencies.
Exactly match ing the famous Zeus Transmitter,
the Interceptor offers reception with virtually no
cross modulation. Nuvistor RF stages provide an
extremely low noise figure with high sensitivity.
Stability is ideal for the exacting requirem ents
of SSB and CW,

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

gg'er TRANSCEIVER
FOR 6 METERS

Here's a Transceiver that is ideal fo r both fixed
station and mobile operation. Sma ll in size, low
in cost, and tops in performance, the 99'er offe rs
operating features unequalled in far more costly
equipments . The double conversion su perhet reo
ceiver provides extreme selectivity, sensitivity and
freedom from images and cross modulation. The
transmitter section employs an ul tra-stable crystal
osci llator which may also be controlled by exte rna l
VFO. An efficient, fu lly modulated 8 watt final
works into a flexi ble Pi network tank circuit. A
large S meter also doubles for transmitter tune­
up procedure.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Amateur Net Prices:
ZEUS, $695.

INTERCEPTOR, $473.
99'ER, $159.95

Write for Complete Information!

Ck.,'LABORATORIES
504 ROUTE 53, MT, TABOR, NEW JERSEY

OAkwood 7·6800
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What's a Vidicon?

Fred Heines W2RWJ
r23 Ro berta Drive
li verpool, New York
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A2-10 2 Meter 10 ttement
Amateur Net $11.88
Stacking Kit AS·Z $1.83

AG-~ (; Meier .. Bement
Amateur Net $17.16
Stackini Kit AS-6 $2.19

The Only Single Feed Line

6&2 METER
COMBINATIDN YAGI ANTENNA

®

from F'NeO

Patent RE 2~.U3
Other patenls pending
6 & 2 Meter •
Model No. A·62
Amateur Net A·62 $33.00
Stacking Kit AS·62 $2.19

AIIA·tO ItA Meter to Dement
Amateur Net $11.88
Stacking KitAS-l~ $1 .26

See Your F'NCO Distributor
o r write for Catalog 20-226 to ;

THE FINNEY COMPANY
D pL .. 34 W. Int er state st., Bedford , Ohio

•
TWO ANTENNAS

IN ONE*
*a no t h e r F'OST from F'NCO

._ Heavy Duty Square Alum inum Boom,
10 Ft. Long

• All Elements are Sleeve Rein forced
And Completely Pre-assembled With
"Snap-Out" Lock-Tite Brackets

• Boom Suspension Rods Are Supplied
Completely Pre-assembled. Ready To Be
Snapped Into Upper End Of Mast

ON 2 METERS: ON 6 M ETERS:
. 18 Elements Full 4 Elements
I-Folde:d Dipole Plus Specia l I-Folded

Phasmg St u b D ipole
1-3 Element Col linear I-Reflector

Reflector .
4-3 El ement Collinear Z-Dlrectors

D irectors
.--

I F you aren't on speaking terms with the
vidicon television camera pick-up tube,

then you should definitely read on. You see,
th e vidicon tube is a most remarkable elec­
tronic device which in about ten years has
virtually made the phenomenal growth of
dosed circuit television possible. The image
orthicon , used extensively in broadcast TV. is
a more sensitive and refined tube, but its cost
and the complexity of its associated circuits
have ruled it out for use in inexpensive televi­
sion sys tems. Of course this applies also to
ham television, and th e vidicon will no doubt
become known as the single advancement
which contributed most to the popularization
of Amateur TV.

In this discussion we shall describe the
vidicon tube both physically and electrically,
with emphasis on the internal process which
results in the formation of a television signal.

The first and most basic requirement in any
television system is the conversion of an il­
luminated subject or scene into an electrical
equivalent. This may be thought of as analo­
gous to the action of a microphone which con­
verts sound waves into an electrical equivalent
called an AUDIO signal. The vidicon tube
with its associated circuits produces a VIDEO
signal which is the equivalent of the scene
to be televised.

Hefer to Fig. 1. which illustrates the inter­
nal construction of a typical vidicon tube.
Note that it consists basically of an evacuated
tube with an electron gun at one end and a
semi-transparent photiconductive layer at the
other. The bulb is jnst over 6 inches long
and is about 1 inch in diameter. Just for the
record it's interesting to note that experimental
vidicons are in use which are }% inch and B~

inches in diameter. These at present are for
special purposes and are not in common use. A
new famil y of short vidicons only 5 inches long
is just becoming popular, but they are identical
electrically with th e older and standard 6 inch
tube. except for sligh tly less heater current
drain.

You've probably noticed already that the
vidicon bears a family resemblance to the
picture tube in your TV set, an electron gun,
some grids, and an anode. So far, so good,
we're on the right track. Instead of a phosphor
screen to light up when struck by the electron
beam however, a new element called a signal
electrode or target is found. The target has the
interesting property called photoconductivity.
That is, it is made from a material which is
an insulator in the dark and a conductor in
the light, the degree of conductivity depending
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FIG 2
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GRID 2
(ACCELERATOR)

HEATER

of the pattern, is moved rapidly to the top
left, and repeats the scanning pattern over
and over. Each horizontal scan from left to
right is called a televsion line. The entire pat­
tern taken once is called a television field.

Fig. 3 depicts the television pattern in ac­
tual use in the U. S. It is simila r to the basic
scan ill Fig. 2, but it is made up oJ two
fields which are interlaced . The two interlaced
fields together, taken once, are called a tele­
vision frame.

This rea lly isn't the place to expound at
length 0 11 television scanning patterns and
philosophy, but we can't leave anyone up ill
the air wondering why all the trouble of gen­
era ting an interlaced scanning pattern is con­
sidered worthwhile. One reason which is suf­
ficient in itself to make interlace valuable is
the degree it tends to minimize the effccts of
sta tic and other interference when the tele­
vision signal is transmitted over a radio link.
Assume that a burst of ignition noise occurs
during the first field of a frame but not during
the second field. Since the first and second
fields essentially contain the same picture in­
form ation, only half as much bad effect (pic­
ture tearing ) is noticed. Another, and perhaps
more basic for interlace is that less flicker is
ap parent in any picture as the frames per sec­
ond are increased. Interlace gives the effect
of increasing the frame rate without actually
doing so.

Now back to the vidicon for a spell (F ig.
1 ). The cathode-heater assembly produces
electrons which are attracted by the electro­
sta tic fi eld created by the high potential ap·
plied to the second grid , the accelerator grid.
Grids 1 and 2 arc equipped with holes through
which the electrons must pass, thus resulting
in a fine round beam of electrons squirting
out of grid 2 into the grid 3 region. At this
point electron optics comes into play, and
the beam is focused into a fine point at pre-

,
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COATING
( TARGETI

•FINISH

FIG. I

upon the intens ity of the light l Aha, you say,
a photocell ; and you aren't too far wrong, be­
cause the target can b e considered a photocell
having special propert ies.

Now, before we can proceed with the in­
ternal action of the vidicon, we must review
the basic idea of scanning. Scanning, as you
know, is th e p rocess resorted to in order to
break a scene down into small parts or areas.
This is required because a television system
cannot transmit conveniently all of the infor­
mation in a scene simultaneously. Therefore
the scene is broken down into strips by a
scanning pattern . \Vhen the electron beam in
the picture tube of a TV set "paints" the pic­
ture on the phosphor screen , it is duplicating
the scanning pattern of an electron beam in
the television camera pick-up tube.

Any number of scanning patterns can be
devised, hilt the standard one in the United
States will be described. Refer to Fig. 2 which
shows a basic scanning pattern. Note that the
electron beam starts at the top left and
proceeds down the pattern by moving back
and forth horizontally. The beam is steadily
moved downward as it scans from left to
right so that it eventually reaches the bottom

STA F> T

+
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cisely the spot where it strikes the rear of the
target surface. The focusing ac tion is the
result of an electromagnetic field p roduced by
the focus coil outside the tube, and the elec tro­
static field of grid 3 wh ich is connec ted to
a relatively high voltage. To achieve exact
beam focus, the vo ltage of grid 3 is varied.
The voltage app lied to grid 1 d etermines the
strength of the electron beam hitting the rear
of the target surface.

N ow consider the deflection coils which are
wrapped around the outside of the tube. Cur­
rents are caused to flow in the coils which
then, through magnetic action, deflect the
vidicon elect ron beam in the scanning pattern
we previously d iscussed. So it is then, tha t the
scanning beam strikes the rear surface of the
target photoconductive layer.

A detailed representa tion of the target area
of the vid icon is illustrated in Fig. 4. I t's inter­
esting to note that the glass faceplate of the
tube is ground and polished op tically flat so
no distortion of the lens image will occur. The
rear surface of the faceplate is coated with
a transparent but electrica lly conductive coat­
ing. Over th is is deposited the layer of p hoto­
conductive material, wh ich the electron beam
is scanning.

In operation, the front surface of the photo­
conductor is held at a positive potential with
respect to the tube cathode of some 30 volts,
give or take. This is ap plied to the tube
through the target contact me tal r ing which
connects internally to the transparent conduc­
tive coating.

If I owned a Poly-Comm would
I hav e to buy a VFO?

NO! It's buill·in

A microphone ?
NO! It's furnished

A m ounting bracket ?
NO! It's furnished

A n A CIDC powe?' supply?

NO! It's built·in

POLY-COMM®

:for a ora

What's the inside story?

Maximum Performance!

Sounds like a good value, tell me more!

What's the cost?
POLY·COMM"2" $339.50 complete

POLY·COMM "6" $319.50 comple te
and there's NO EXTRA CHARG E FOR CD UNITS!

FEATURING • Dual NuVistor Pre
amp/RF for .1 /LV fo r 6 db. S + N/N • Noise
figure bette r than 4 db • Mini-load VFO for ut t re
s r..ble trausmtt and receive • Noise limltio!! tnal
win ama ze you ' RF output at least lOW on 6,
6W on 2 • Il lumina ted "5" meter that doubles for
tune-up • Heavy gauge perforated steel cas e •
Handcrafted teflon wiring throughout,

Gladly, just send in the coupon.

Intended use _

Please send complete data on:
o Poly-comm "6" 0 Poly-comm "2"
NAME _

ADD RESS _

CITV STATE: _

POLYTRONICS LAB 38. Getty A,,"",
inc. CLIFTON, NEW JE RSEY

" ' .' • ~ I

END FIRST FIELD •

START
2ND FIE LD

I

- ---

FIELD
START

'!RST

NOTE,
DNLY TE N LINES ARE SHOWN HERE ,
11211 L INES IS THE U.S. STANDARD.

F IG. 3

The scanning elec tron beam deposits a
charge pattern of negative electrons on the
back surface of the target. Where the photo­
conduc tor is dark and its resistance therefore
high , the nega tive charge accumulates until
it reaches the same potential as the cathode;
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ment coils, your curiosity is about to be saris­
fled. Due to the extremely close tolerance
required when putting such a complicated
tube together, and considering the small di­
ameter of the holes in the grids 1 and 2
through which the beam must pass, it's no
wonder that the holes are not always per­
fec tly aligned on the same axis. The alignment
coils then are placed over the vidicon and
crea te two magnet ic fi elds which are perpen­
dicular to the axis of the tube and to each
other. When the strengths of the fields are
adjusted, the beam can be deflected up, down
or to either side, allowing it to pass properly
through the two holes in grids 1 and 2.

T he vidicon has another advantage in terms
of low cost operation. It is designed to opera te
with 16 mm movie camera lenses, which are
small and relatively inexpensive, beside being
commonly available. To be exact, some 16 mm
movie lenses will not work perfectly with vidi­
cons, and before a lens is purchased it is well
to check with the lens manufacturer as to
whether a particular lens is "vidicon format"
or not.

At this point we have in troduced ourselves
to the vidicon camera pick-up tube. \Ve have a
fair idea of the internal action which produces
a video signal. However the surface has barely
been scratched in terms of the electronic cir­
cuits required to come up with a complete
television system.

Some vidicon manufacturers market a grade
n vidicon at a large price reduction, the rea­
son being some relatively minor flaws in the
photoconductive surface which show up as
small spots in the picture. Another manufac­
turer who specializes in deflection, focus and
alignment coils is offering these in relatively
low cost sets. The time is here for some of us
who are truly interested to do some investiga­
tion in this area. If you are interested in some
further info, let Wayne know about it and
we'll see what we can work up. ' " W2RWJ
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FIG 5

FIG. 4

any further electrons will be turned away.
Where light falls upon the photoconductor

however, the conductivity of the material is
substantially increased. The electron charge
here leaks through the photoconductor to the
conductive coating of the faceplate and flows
in the load resistor, IlL (see Fig. 5) . T he re­
sulting voltage across the load resistor is the
video signal which is then suitably amplified
and transmitted through coaxial cables or over
the air to receivers or monitors.

Let's tie up a few more details which would
have cluttered lip the preceeding explanation.
Fi rst, notice the fi ne screen mesh at the end
of grid 3 nearest the target. The scanning
electrons must pass th rough the mesh to reach
the photoconductive layer. The purpose of
th is screen is to provide a uniform decelerat­
ing field in the vicinity of the photoconductive
surface. \Vhat this means is, we want the
electron beam to slow down just before strik­
ing the target so it won't "splash" all over and
spo il the focus of the scanned pattern. The
screen has holes, so the beam moves through
and doesn't realize until it's too late that the
screen is actually at a higher voltage than the
target. At that point the beam wants to slow
down and turn around to go back to the
screen, but it strikes the target first at the
lower velocity desired.

If you've been wondering about the extra
coils around the vidicon in Fig. 1 called align-
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"where Quality Counts First"

SSB, AM, CW ON SIX METERS AT A REASONABLE
COST FROM CONTINENTAL ELECTRONICS

~

•

1::1

•••
•

THE CONTINTAL "SIX"
TRANSMITTING CONVERTER

$99.95
HERE'S A RIG BASED ON THE DESIGN OF K4RLX (See August 1961 VHF Magazine).
36 STATES CONFIRMED ON 6 METER TWO-WAY SSB.

FEATURES:
• Low drive requirements-Can be driven by any • Use' minimum of operoting adjustments when

AM or SSB exeiter with 20 me'er output. such changing f',queey.
as 20.A. 10.B, pX.35, HT.37, KWM.2. etc. • Extremely high lIQ" circuit. high stability, excel-

• Power Requiremenb: 400 vohs @ 75 mils, 150 lent shielding and straightforward design to
volts regulated, 6.3 volts filaments. provide many hours of trouble·free operation•

• Modern two-toned grey low temperature
. - 30 Watk P. E. P. SSB, r.duced aulpul on AM. cobin.t, only S 3/4" high, 8 11/16" wid.,
• Horitontol meter reads · PA plate and relative 11 1/." deep, and exceptionally lightweight.

RF output. • Individually factory aligned and tested.
SEPARATE POWER SUPPLY AVAILABLE, Will MATCH CONTINENTAL "SIX".-COMING SOON:
THE CONTINENTAL "SIXTY.oNE" 100 WATTS P.E.P. ON SIX METERS AND THE CONTINENTAL
"TWO" 175 WATTS P.E.P. ON TWO METERS.

Order Direct From: CONTINENTAL ELECTRONICS - Sumter, S. C.

TOWERS
SULLIVAN
ILLINOIS

The biggest improvement in crank-ups
yet - you crank up the antenna and
not the tower. It takes a minimum of
space, is fast to erect, and you can
never fall 0111 Makes it a map to change
beams or make adjustments whenever
you please. You can even crank the
beam up to the best height for current
propagation conditions. See the photos
on page 15 of the March '62 73 for a
better idea of what this is all about.
Government and commercial installa..
ti~ns a specialty. Send for literature and
prices:

HY·TRACK TOWERS

DIRECTION OF Tt£ SEAhl

- - -- .
hlETAL
SCREEN

----- - -

Reverse Beam Antenna
Several European radio magazines recently

described a so called "Reversed Beam An­
tenna" for VHF bands. Additional 5 db is
claimed due to the narrowing of the beam (ap­
proximately twice ) compared to a regular Di­
pole-Director-Reflector arrangement.

This is accomplished by pointing a regular
Yagi toward a large 2 x 2 wavelength reflect­
ing surface and A\VAY from the station you
are in contact with . Reflecting surface (it can
be a solid metal or a screen) is located J.l wave
from the nearest director.

Same idea can be used with the stacked
beams and a correspondingly larger screens.
Antenna was used successfully on 144 me and
on all television channels. There is no infor­
mation on how this screen affects the input
impedance. . . _ K6BIJ

R
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Twin Cavity

Two Meter Fi Iter

Fra nk VonBrunt W3TUZ
1003 North Belq rede Rood
Silver Spring, Morylond

FOR operation of transmitting and receiv­
ing equipment there is often a require­

ment for additional filtering between the
equ ip ment and the antenna. In a typical hE
installation, this usually is accomplished by
low pass filters and/ or antenna tuners consist­
ing of conventional lumped L-C circuits. At
frequencies of 144 me and higher low pass fil­
ters are not easily realizable because of the
poor performance of lumped circuits. There is
also an increased need for attenuation of spuri­
ous responses-it's less than p leasant to have
television, taxicabs, airplanes, etc. superim­
posed on a 144 me signal. The long multiplier
chain of the typical VHF transmitter with its
inherent potentialities for unwanted harmonic
radiation argues for a highly selective fil ter
in the output when transmi tting.

The case for this hardly needs lengthy ar­
guments and the obvious solution is a high Q
resonant circuit placed between the equipment
and the antenna. Such fil ters are far from
new, they have been described on a number
of occasions. These have been made of tin
cans, brass tubing, or aluminum tubing, yet
they all had one basic structure, they were
coaxial capacity loaded quarter wave lines.
This is, of course, a simple case to compile
mathematically, and a relatively fam iliar me­
chanical structure. Unfortunately, I don't
have a lathe in my basement, I dislike using
blowtorches, and I haven't found an easy way
to solder aluminum. Further, and most im­
portant from a lazy man's point of view, I
always assume there should be an easier way
to do the job.

EPOXY

C. TUNING DETAil.

POLYSTYRENE
OR TEFLON

'--i> +­
11 ''J. T

LINK ON SINGL E
CAV1TY - OMIT
ON TWIN CAVITY.

A CA ...., TY

PARTITION
SHIELD.

10f!~P iff''''E XPLOSIVE RIVET
/' (OR SCREWI

HOLE) /"

3/4" x 314-
RIGHT ANGLE STOCK

" 0'- ----1

HID 1
~=,"2=0'"-----.1

e SHIELD WITH COVPl,..ING APERTURE o CI. AfolP DETAIL

F'G. I
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WRITE FOR LATEST COMPLETE LIST

P.O. lOX 312 603~2~~~58 CONCORD, N. H.

149.95
225.00
275.00

1090.00
269.95
375.00
199.00
299.95
275.00

99.95
199.95
249.00
269.00
449.00
174.95
275.00
389.00
149.00

THE LARGEST INVENTORY
of USED EQUIPMENT in the

NORTHEAST. SEE SAMPLES BELOW.
Centra l Electronics 20A
Collin$ 32Vl
Collin$ 32V2
Collin$ KWS·I
Globe 3OOA..
Globe 350
Ga n$et G -28 10 Meter Comm .
Gonset GSB-l oo
Gonset GSB·l0l
Hallicroften SX-99
Holli crofters SX·l00
Holli crafters SX-l0l Mk I
Ho lticrofter$ SX-IOI Mk I II
Hollicrofter$ HT-32
Johnson Courier
John50n Pocemaker
Notiona l HRO -60 w / coil5
National NC·l B3

NEW,
FALL 1962

CAllBOOK

RADIO AMATEUR CALLBOO K. INC.
Dept. B, 4844 Fullerton Ave., Ch icago 39, m.

De- Write for i llustrated brochure on exclus ive
~. WORLD ATLAS .. . OX GUIDE •• .SPECIAL FULL COLOR MAPS.

Foreign listings
(All outside U.S. )

$3.00 U.S. Listings
(All K and W call s)

$5.00
• Over 16,000 new amateurs added since

the Summer, 1962 issue-biggest license
increase in history!

• Completely revised essential data- latest
international prefixes, Q signals, postal
info ., airline distances, time chart, etc.

Now on sale at your amateur equipment dealer; if not convert ­
Ient ty located you may order by mail (please add 25¢ for mai lin g)
f rom:

THREE IMPORTANT
REASONS WHY
YOU NEED THE

&~RADIO

• If your present CALLBOOK
is on ly ~ 'jear old, over 20%
of the li stings have been
changed or added!

Inside View-note that the aperture is at the
wrong end, it should be at the co ld end.

The result, after going to a number of
re ference books 0 11 the characte ris tics of vnri­
ous transmission line structures, was to use a
strip line in a rectangular enclosure. Comple te
dimension d etails are given in Fig. 1. T he
enclosure is a simple structure , a 3 x 4 x 17"
aluminum chassis, wh ich is a standard item
available from the local distributor. The
cente r strip is simply a 2" wide piece of alu­
minurn, 16~" long mounted by using a 2"
length of aluminum right angle stock. The
th ickness of the p iece is not important, the
width, while not c ritical, was chosen to give
the op timum Q for this structural configura­
tion. Another pi ece of 2U wide str ip, 2;llu
long, is mounted on the other end of the
chassis, and is positioned about ~ .. away
from the center-line. T his piece furnishes the
capacitance to tune the line to resonance.
Tuning is accomplished by the simp le exped i­
ency of controlling the distance between th e
main strip and the capacitor pl ate . To ac­
complish this a hole is drilled 3J~U from the
end of the chassis. Either an extra thickness of
aluminum is placed there and the total th ick­
ness tapped, or, if you don't have a tap, merely
remove the bushing from a slug tuned co il
form and put this in the hole.

The technique used in our units was to
cut a square pi ece of J4u th ick aluminum and
bond it with epoxy. A piece of polyst yrene or
teflon rod abou t an inch long is used for
tuning. This rod is drilled abou t %U d eep and
tapped for the tuning screw. The screw is
one inch long and is inserted and th e insulating
rod screwed on. (See detail in Fig. 1C. ) The
tuning is accomplished b y pushing the str ip
away from the fixed capacitor plate. There is
enough spring in the line to bring the strip
closer to the plate. It can be eas ily bent for
proper action.

This tuning technique has the added ad­
va ntage of economy; there is no necessity for
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Side View-only two clamping screws are in
place. Actually five are used, the remainder

were not replaced by the photographer.

purchasing a fancy disc neutralizing cacpacitor
and dissembling and remounting the disc to
tune the tank circuit.

The coupling links are made of 14 gauge
wire to coaxial sockets placed 4" from the
end of th e enclosure and 1" from the side.
These are placed on opposite sides of the
strip line and on opposite sides of the chassis
to minimize capacitive coupling. The wire is
run about l~" in from the side of the enclos­
ure and the screws to connect the ground end
of the link are drilled 1" from the sides and
1" from the top and 1" from the top and bot­
tom respectively. This gives a good match to
50 ohm line, if you use 72 ohm line make the
link longer. A 4" x 17" sheet of aluminum is
used for a cover to seal the cavity.

The next logical step is based on the old
proposition that if one is good, two are better.
\Vith two instead of aile you can either have
greater selectivity with optimum coupling, or,
if broader coverage is required, they may
be broad-banded by overcoupling the units,
while still doing a fine job of removing birdies.

The dual unit is easily built, two identical
units are constructed with only one coupling
link in each. This link is placed on the side
of the strip closest to the chassis top. 16"
strips of right angle stock are mounted on the
bottom edges of the chassis (actually don e
with explosive rivet, hut screws should do
nicely) and holes are dr illed so that screws
may draw the bottoms of the two units tight ly
together. (See detail in Fig. ID.) A thin
sheet of aluminum 4" x 17" is placed between
the two units and forms a common wall be­
tween the two filters. A rectangular hole 1 ~"

x 2%''' is cut near one end of the sheet. This
gives approximately optimum coupling. Larger
apertures may be used if overcoupling. and
thus broadbanding is desired. Since the par·
ti tion is merely a thin sheet of aluminum stock
held in by compression, it is quite feasible to
have two sheets, and by merely loosening the
screws, remove one sheet and replace it by
another, as required. The aperture should be
at the cold (link) end of the cavity. The

20

second aperture we use is 2" x 2~If, which
we found satisfactory for general purpose use.
Those who use a larger portion of the band
than is in general use in our area might find
even larger apertures desirable.

The photographs of the unit give further
detail of the construction. The two different
coaxial connectors have caused comment and I
carefully explain I had a requirement for these
two connectors-and I must confess they were
luckily the only two in the junk box at the
moment. Note the position of the shield in the
photograph. The aperture is at the wrong
end- these things happen when you aren't
around when the photographer goes to work.

As to actual performance characteristics, we
don't have a laboratory at our disposal, but
with considerable difficulty we measured re­
sponse of - 45 db at 125 me and - 70 db at
165 me. The insertion loss is about .3 db with
the smallest aperture and less with the largcr­
so small the fellow at the other end will
never miss it.

Top Detail-the five da mping screw holes are
shown and th e tun ing screw detail is shown.

The end product is a high Q resonant fil ter
which is constructed of readily available ma­
terials and needs no tools more exotic than a
hacksaw! In actual operat ion it has effectively
disposed of the effects of a local FM station (3
blocks is local and then some!) and a TV
sound birdie I used to swear at. It has been
tried at other locations and does an effective
job of eliminating an assortment of unwelcome
intruders.

Lest you jump to the conclusion that it is a
cure-all for the entire range of birdies, it un ­
fortunately does nothing for offending signals
which do not come in via the coax from the
VHF beam. You still need effective shielding
between the converter and the receiver, for
no amount of pre-converter filterin g will help
if the signals are coming into a poorly shielded
receiver. Another point on birdie elimination
is to use your low frequency high pass filter
between the VHF converter and the station
receiver. This helps keep harmonics of the
receiver oscillator (or oscillators) out of the
converter.

... W3TUZ
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AMECO MODEl BIU BRIDGE INDICATOR UNIT
Model BtU, when used with the Ameco SWB or other
make of bridge, will accurate ly read SWR, percentage
power and percentage voltage (3 scales). Contains a
sensitive 100 microampere 21fe" D'Arsonva l meter.
Unique switching circuit provides for read ing either
one of 2 bridges. Charcoal grey cabinet with satin
copper panel, 2* "xS"x3". Wired and tested. $15.95.~

••

-_ .... -

AMECO MODEL SWB
' I'; 'i' STANDING WAVE BRIDGE
~----..:.... High qua lity bridge ac-

curately reads SWR 's
from 1.8 to 225 me.
(including ham, CB and
commercial bands). Can
handle up to I KW.

Uses inducti ve coupling and can be left in the line
continuously without insertion loss. Contains two
50-239 VHF connectors. Satin copper case, 1%" x
21'" x 41>". Wired and tested. $9.95

.- --
~ . •

•

" j , -
• •• •

CLEGG 99'er 6 METER TRANSCEIVER
A true ham sta­
ti on, ideal for
both f ixed sta­
tion and mobile
operat ion. Dou­
ble conversion
superhet gives
you extreme se­
lectivityand free­
dom from images
and cross modu­
lation. Transmitter sect ion has an ultra-stable
crystal oscillator which also may be controlled by
external VfO. Efficient, fu lly modulated 8 watt final
works into flexible Pi network tank circuit. large
S meter serves for transmitter tune-up procedure.
Amateur net price $159.95.

ZEUS and INTERCEPTOR also in stock.

PRECISION PLANETARY·VERNIER
lor exceptionally line tuning

Superb craftsmansh ip by Jackson Bros. of England.
Ball bearing drive, 114" dia. Shaft 11/8" long, 6:1 ratio.
Vy FB for fine tuning. Easily adaptable to any shaft.
Comoarable value $5.95. Amateur net $1.50 ea.
10 lor $13.50

PRECISION BALL DRIVE DIAL
Another superb product of
Jackson Bros. of England. 4"
dia. dial with 6:1 ball drive
ratio. Fits standard JA il shaft.
For that velvet tou ch • .•
Amateur net $3.95

Shown approx.
actual size.

VERSATILE MINIATURE TRANSFORMER
Same as used in W2EWl SSB Rig-March, 1956
OST. Three sets of CT wi ndings for a com­

bination of impedances: 600 ohms,
5200 ohms, 22000 ohms. IBy using
center-taos the impedances arequar­
tered). The idea l transformer for a
SSB transmitter.Other uses: inter­
stage, transistor, high imped-
ance choke, line to grid or
plate, etc. Size only 2/1 h. x
~" w. x ¥a" d. New and
fully shielded.

Amateur net $1.39.
3 lor $3.49.
10 lor $10.75

Trade-Ins
welcomed.



Treasures
•

the Junk Yard

floyd O 'Kelly W5VOH
418 E. Hickory
Midland , Texes

W a UL D you like to have a good quality
broadcast receiver with excellent sensi­

tivity, select ivity and stability, plus a fine push­
pull audio output-for ten to fifteen dollars?
This may seem like quite an order, but you
can find these bargains piled abusively in the
corner of one of your local automobile wreck­
ing yards. These unfortunate victims of our
modern society are the automob ile receivers
that were removed from the mutilated bodies
of di scarded cars.

"That's a ll well and gOIKI:' you say, "hut
I've already got a radio in my car- what do I
want with another one?"

These ruggedly constructed units that per­
form so fai thfully under the extreme coud i­
lions associated with mobile operat ions, may
be retired to the home or shop and converted
to 110 VAC operations in about five minutes.

"Why bother with all this converting jazz
when for about $19.9.5, I call get one of those
new plastic case jobs down at the corner
drug?"

I believe yon can an swer your own ques­
tion if you wi ll make an eyeball comparison
of the const ruction and schematic diagram of
a popular nc-dc receiver and auto receiver.
Besides having tuned rf amplifier stage (al­
most unhea rd of in the uc-dc sets ) , and selec­
tivity from th e 262 kc if , most automobile
receivers have a good push-pull audio output.

I have priced these units across West T exas
and find they cost as little as a "saw-buck"
to about fifteen dollars each- depending on
condition, age, type, and whether it is still in
the car. The one I have was removed from a
1951 Mercury and was purchased for $1.50,
It would not utter a sound when we tried it
at the wrecking yard. but after examining and
smelling it for a while, I parted wi th my
buck-fi fty, tucked the dusty box under my arm
and headed for the nearest service station to
blow the dust and crud from m y prize.

Troubleshooting disclosed t hat 0 n I y a
burned out 6SN7, OZ4 and vibrato r needed
replacin g to restore the unit to its origina l
cond ition. And, using a battery eliminator as
a six volt source, I let it play for a coup le of
days to see if anything would break down.

It became apparent that the battery elimi­
nator was fine for test purposes, but was not
th e most convenient arrangement for a penna­
nen t installation. The general consensus of
opinion from the local "electronic experts"
was to remove the vibrator power supp ly and
replace it with a convent ional 110 vue power
supply. But finding a transformer that would
fit in the allocated space seemed to be an im­
possible ass ignment. I had resorted to con­
structing a complete exte rna l power supply
when I got into a discussion of the problem
wi th my good buddy Ike Searles W5S~IJ . Ike
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CUTS WIRING COSTS!

MODEL 24

$8.50
OFFERS YOU 6 SOCKETS WHERE YOU NOW HAVE1

RUED
15 AM PERES,
m VO LTS .

Heavy duty fea ture s insu re lo ng-life and co m plet e • Panel Mgunled Fuse • Mountinz £us
uti li ty for use on eq uipment o r in sho p or p lan t ! . On<Oll. Switcb • SilnrGray Seamlm

SEND FOR LITERA TURE • Pilat Lighl Hammerlone case
QUOTA TION FOR SPECIAL UNITS ON REQUEST .....,-., • Tough U. L Cardset _ ·· U·, Ground

•

• Molded Plug

WABER ELECTRONICS, INC ~ :: . ".L.A,,,"'d R",pl"'"
• ~ '" Components • Adaplu Free

Hancock & Somerset Sis. Philo. 33, Pa. ""OMIt:." Model 24CB (Cirtui t Bruker Type) SID.50

AF·68 TRANS·CITER
6 thru 80 meters-VFO
all bands-65 walls AM
and CWo

M onu/ocfured b y

MULTI ·PRODUCTS COMPANY

1 1410 C O OliDGE HWY .• O A t< PA Rt< 37. MICH.

•---
o '- -_.-

~- ~

(i~
' 0< _ .... ..., ,, :-0 •• •• ,-.0". e·

M·I070 POWER SUPPLY
Operates from 6 or 12
volts D.C. and 1I5 volts
A.C.

(M·I071- Power Supply in kit form.)

PMR·8 RECEIVER
6thru 80 meters plus
broadcast band.

~
MIlI.TI- FIXED OR
0!:i1A C MOBILE

THIS EQUIPMENT COMBINATION
OPERATES fROM A.C. OR D.C. SOURCE

TELETYPEWRITER
EQUIPMENT • COLLINS
SU2, SU3, R·390A/URR Reeelve... ( .50·30.5
Me). Teletype Printe.. #14, #15, #19, #20,
# 26, #28. Kleinschmidt Printers #TT4A,
11·76, 11·98, 11·99, 11·100, CCC3. T.I..
writer Frequency Shift Converter. For cenera]
information & equipment list, write to TOl\I,
WIAFN, ALLTRON1CS·HOWARD CO.,
Dox 19, Boston I, l\lastil. RIchmond 2-0048.

felt that the six volt-one hundred cycle power
tran sformer probably had enough iron in it to
handle a 60 cycle power source, and all that
should be uecessary would be to apply a six
volt ac supply across half of the vibrator trans­
former.

A quick look at the basic six volt vibra tor
power supply schematic showed that the func­
tion of the vibrator was to switch six volts de
between the ends of the primary of the high
v 0 I tag e transformer at approximately one
hundred times a second and make the trans­
form er believe it's looking at a six volt ac
source. I t was obvious that all that was nec­
essary to make the vibrator transformer oper­
ate would be to place a six colt ac source
across half the primary. This conversion is
very simple. Remove the vibrator from its
socket, ground one of the small pins on the
vibrator socket, connect one lead from the
secondary of a six volt transformer of adequate
current rating to the receiver power input line
(usually around six to eight amps-the one I
used was an old TV transformer that had an
open high voltage wind ing) and ground the
other six: volt transformer lead to the receiver
chass is. Plug in th e primary leads to a 110
no source and sit back and enjoy reception
from a receiver that will compare to one in
the $75.00 or better class.

Norm, \V5GOS, made the above conversion ,
placed a converter on the front end and used
it as a portable ham receiver. I have assisted
several of my non-techni cal friends convert
and install these units in cabinets, kitchens,
bed headboards, etc., and to dat e no problems
have resulted.

So, if you are looking for a second receiver,
a conelrad monitor, or a portable rig, try this
simple conversion and I believe you will be
as pleased as I am with mine. . .. \V5VOH
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Lester Eemsbe w VE7QL
7169 Aqete St.
Alto Lome, Celifc mie

A Low Current!

Slide Bios! M odulator

T RAL,\SISTORS have been with us long
enough now to have found their way into

most A~'1 mobile equipment, especially in the
audio department. Although this has resulted
in a major saving in battery current, no one is
adverse to even greater savings. This is es­
pecially true when the increased saving is ef­
feeted without further circuit complication.

The modulator described below delivers 40
watts of audio to the load. Yet, during the no
signal condition, total current drawn from the
battery is only 250 rna!

The microphone pre-amplifier consists of a
Motorola 2NIISI which is connected in the
common emitter configuration. TWs stage
should be driven by a dynamic microphone.
If a ceramic or crystal microphone is preferred
it will be necessary to insert a matching stage

between the microphone and the pre-ampli­
fier. Transistors other than the 2NII9I may be
used without circuit alteration. Those tested
and found satisfactory were the T.!. 2NI3SI,
the Philco 2NI47S and the IleA 2N40S.

The 2NII9I drives a class A Motorola
2N555. The 2N555 is a very inexpensive ex­
perimenter type transistor. Other equivalent
transistors should give similar results. The
0N555 stage has its bias controlled by the fol­
lowing class B modulator stage. As the signal
level increases so does the bias on the 2N555
stage increase. The 4.7K forward bias resistor
allows a small bias current to flow so that the
transistor is operating class A even for small
signals.

Following the sliding bias stage are two
Motorola 2N1554 transistors. These transistors

2N2~5
2Nr~4

E.ACT.
200A CT

1!50 ,,- W

I'
FINAL

""•,
2.

2NI~~4

SCO m!. +

47K 22" fA

. F IG I

470A

,

•T tOOml

"

2NlI91

TI • TRIAQ TZ 2 E.

T2 • AR~N( ARSC4
T3. TRI AQ TY6 6A

MIKE "x><
~+ 10K_

- ,
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W e_therproof, d .."tro _mapetie.
l~. than 1.2 :1 VSW R _t 100 me.
I kw p<)Wff Nltin., _nil.a.bl~ iQ
UHF, N , ONC , TNC lli C con·
necton. Continuout duty, over
1,000,000 "P"...t ionl . 5. ~" '" 2·~n.
ailVef" plated conn,""",".

DKC-71
SII'CLE POLE
SIX-THROW

COAXIAL RELAY
REMOTE SELECTiON
OF R.F. SOURCES

•

Opt'rates in 1.8 to 30 me. ran. e.
120 v. A.C . Low VSWR, TVI
proof, ... t~d mu imum ie&_1 pow.....

DKC·
TRP
COAXIAL
ELECTRONIC
TR SWITCH

* All Relays in weatherproof boxes for ex­
terior lll!ltallatlon.* Ganged, mu ltiple posItion switch ar­
r angement a vaila ble tor remote. control
selection of an tennas.

r.t. SPECIFICATIONS:
Low VSWR: . less than 1.15:1 t rom 0 to 500 m e. Low
Losses: Pure silver contacts. Par t s In crucial positions
p lat ed with flne silver. Low Cr O$s.-Ta lk: (grea t er t han 80
db) i n DK60·G and DK60-G 2C t hr ou gh u se of patented
"isolated connector" (in energized position). High Power
Rating: ( 8) 1 k w thr ough str aight connectors (b) t o l Ow.'
through "isolated connector" _ excellent for video switch ­
ing. SPDT r .t . Contacts: r.r. leakage e xtremely low, below
typical r.t. connectors.

MECHANICAL SPECIFICATIONS:
Hlgb Contact Pressur es : Lon g life expectancy greater tha n
1 m illion operations. Con tinu ou s Dut y : Te flon feed-through
termin als u sed. on coil to provide con nection ea se.

ELECTRICAL SPECIFICATIONS;
Wide . Variety of Coil Voltages : 6, 12,24,32,48,110,220 D.C.
coils at 2.0 watts; 6,12,24,110,220 A.C. volts at 6 von­
amps, 50-60 cps. (Special voltage or r esistance availa ble
on r equ eat.) Less Th an 50 °C Temperature Rise Above Am­
bient : Maximum operating temperature is 1000C except
on special order . Auxilia r y contacts available for power
control - DPDT at Sa. 110 v A.C. on DK60 -2C and DK60­
G2C.

DK60 SERIES

A IALRELAY
4 VERSATILE MODELS, A .C. or D.C.

(And Types C. TNC. SNe, N. UHF Connectors)

50 to 70 ohm impnlanc.. matl:bin&
"b r o . db. n d pr,..mplifi....... In_
cr~a•.,. over-an .ain by 1 to IS " s "
units on all band. (1 .5 to 30 me.).
1- %" '" 1_ % " '" 2_\1. ... W t. 10 H.

Ill1nl' up weak llI"""' l

-1f'
DOW·KEY RFB
PREAMPLIFIER

Size
2 3,4x3 3J4xl Va
Less than 9 oz.

For ...ntl:hin. two n)lInal lin,..
ti mul tllneouoly. S~cifieationt t im­
ilar to DK60 .me..

DK60 SERIES from $12.45

STANDARD RELAYS WITH TYPE UHF
CONNECTORS INCLUDE ;

• DKSQ-SPDT r .f. switch ,
• DKSO·G-SPDT r.t. 'switch with spe­

cial " isola tion" 'conn ector in de­
energized position.

• DK60-2C-SPDT r.t. switch with
DPDT auxiliary contacts.

• DK60-G2C-SPDT r .t. switch with
DPDT auxiliary coh tacts and spe­
cta t " isolation" connector in de­
energized position:

DOW·KEY NEW

DK2-60 DPDT
r.f. SWITCH

UNCONDITIONAL
CUARANTEE

(W e will repa ir
if fa ulty

with in 1 year)

DK2·60 u . $19.00 RFB ••. $10.75 DKC-TRP $27.75 DKC·71 u. $49.50

SPECIAL CATALOG
FOR MILITARY AND

INDUSTRY AVAILABLE ...
DOW·KEY COMPANY
700 DLRS. a DIST, IN u .s. a CAN.

THIEF RIVER FALLS
MINNESOTA
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2 (V,. ) '
HL = ----- ­

Power out.

where Vu = collector to emitter voltage.

2 x 12'
lie = ----- = 5.8 ohms.

50 watts .
Exampl e.

Note that the transformer impedance is cal­
culated to allow 50 watts of audio to be de­
veloped. The reason for this is that approxi­
mately 10 watts is lost in the transformer. The
closest available transformer was the Triad
TY66A. I ,1",

It is pointed out that it will not be possible
to develop 50 watts of audio across the primary
of the transformer unless the secondary is
properly mat ched. The transistors "see" 6
ohms only when the transformer secondary
"sees" the correct load. An incorrect secondary
load will reflect an incorrect primary load.

As the class B modulator is caused to draw
current ( simply by speaking into the micro­
phone ), so is a voltage dropped across the
emit ter resistor RI. This voltage is negative
going in character and thus, when applied to
the base of the driver through the 22 ohm
resistor, causes an increase in 2N555 collector

are excellent for this purpose which is some­
thing that cannot be said for a good number
of other transistors. A perusal of the 2N1554
1,-E" curves show that the transistor has very
even spacing between the base lines which
indicates that the 2N 1554 is capable of ex­
cellent linearity. If other transistors arc sub­
stituted, only those with good linearity
characteristics should be used or distortion
will result. Another Motorola transistor which
gave excellent results (although a smaller
transistor ) was the 2:" 1540. 1£ full output is
required from the modulator, the builder is
advised to stick with the 2~1554 even though
it does cost more.

The requ ired output transformer impedance
is determ ined from the formula:

SUPREME
ELECTRONICS

INC.

FRONT & MAIN STS.
UPLAND, PENNA.



MODEL BA1430/ 1·1

Communication and TV Antennas

rex LABORATORIES
ASBURY PARK 40, NEW JERSEY, U.S.A.

with
1I-J/

- £11.8-

NOW! A Broad-Band 'Ba lun" for your
10. 15 and 20 Meter Tri·Band

$ 85

SINCE
1921

For TOP·MAN·ON·
THE·FREQUENCY results . • •

Install a Telrex antenna .• . dolla r for
dolla r better in every way! Antenna
systems from $6.95 to $12,000.00

current. The 2N555 current increases from ap­
p roximately 50 rna at no signal to approxi­
ma tely .5 amps a t maximum signal.

Total current drawn by the modulator dur­
ing standby is approximately 250 rna. This
value will cha nge 20% or so with changes in
temperature. If necessary, the 150 ohm for­
ward bias resistor may be raised in value
to effect a decrease in the standby current.
However, u nless a compensat ing thermistor
is added to the circuit, cross over distortion is
likely to occur during cold weather.

Maximum current on voice peaks will be
between 4 and 5 amps.

A 0.1 ohm resistor is not normally availabl e
from a supply store. However, the resistor is
easily fabri cated from a piece of resistance

wire or even copper wire. If the latter is used
the correct length may be obtained from a
wire table.

The transistors should be firmly mounted to
the chassis but insulated fro m it with mica
washers. The chassis should have a reasonable
area to dissipate heat genera ted when talk ing.
Don't forget to remove the burrs from the
holes before bolting the transistors down. A
piece of fine emery paper wrapped around a
Hat ruler and rubbed over the area will effect
the greatest amount of burr removal.

A suitable matching stage for use with the
crys tal or ceramic microphone is shown in
Fig. 2. The stage may conveniently be mount­
ed in the microphone case if desired.

.. . \'E7QL

Amateur Radio Regulations

in the U.S.S. R.
Jannary 1962 issne of "BADl O" (published

in Moscow ) has the following information :
There are three kinds of registrations; begin­
ners (3rd Class ) are permitted to use 3 .5-3.65
me and 7.0-7.1 me telegraph only, max.
power TEN watts. Phone and C\ V is permitted
on 28 .0-29.7 me (ten watts ) and 144-146 me,
420-435 me (5 w }, 2nd Class is permitted
to use in addition 14-14.3,5 me, C\V with a
Power of 40 watts on all bands excep t VHF
wh ere it remains 5 watts.

1st Class gets another add ition, 2 1-21.45 me,

power goes up to 200 watts, and both phone
and C\" arc permitted . The VHF, however is
still 5 watts .

There is a considerab le Hed-Tape involved
in getti ng the ticket; several offices have to
be con tacted , questionnaires filled, photos en­
closed, and even "character report" from the
place where you are working are needed. Also
needed is a complete d iagram of your fut ure
station, aIHI y OIl can sta rt bui ld ing it only ait er
you receive the license. Examinations are
necessary for all groups. . .. KGBIJ
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How's My What?

Edwin Cole W7IDF
P.O . Box 3
Vesbon. Weshinqtcn

T HE June issue of 73 pried into my public
life with the question "How Is Your Ham

Image?" and I promptly fell into a deep sleep.
Hours later, my aplomb restored, I clipped a
ground lead to my identification bracelet and
carefully read K7NZA's disquieting series of
examples and admonitions.

Well aware that self-analysis can be painful
and invite depressing conclusions, I encour­
aged myself with the thought, "I'm doing this
for my country." Shifting th e brain down for
hill-climbing usually means clapper-valve
trouble in the tummy for me, but "Green's
Principle" is a comfort: "Think gently; if you
detect elements of great issues stop thinking
instantly." This rule has served well to protect
my peace of mind and has kept me from learn­
ing much about anything- two ways of saying
the same thing, really.

After reflecting on what K7NZA had to say
I turned for comfort to the June issue of
Harper's, a magazine of equivalent calibre in
its own field. There I found "Stop Worrying
About Your Image" by David Finn, president
of Ruder and Finn. .Mr. Finn has been selling
Image Kits for years to the big operators who
mass-produce good things for us, like tail fins,
Betsy Wetsy dolls and ugly commercials, and
he explains and deprecates his subject with
guilty facility. His concluding advice to the
bemused iconophile (in this case you and me)
is simply, ... .. he should stop worrying about
his image altogether and concentrate on find­
ing himself,"

Know himself would be more to the point
I should th ink, but be that as it may when
Harper's and 73 meet head-on we follow Our
Leader, don't we? So I kept right on sulking
about my Ham Image until it occurred to me

28

that such shortcomings as those in the 73
article are really only symptoms of a more
general failing. An echo down the years helped
me to th is conclusion, but more about that
later, I'm afraid. My point is that we take
ourselves too seriously as artisans and not seri­
ously enough as members of the human race.

To the superficially curious non-amateur
(most of us were, once) the sounds of RACES,
MARS and other activities inspired by patriot­
ism or simple sensitivity to community needs
are just not distin guishable from the tired in­
anities, contest numbers, DX riots, AM-SSE
needling and rollicking round tables. As indi­
viduals we sound incomprehensible; as funny
license plate types, we seem to be a phenome­
non of the electronic era with a common
hunger for more and wider kilocycles. These
we want for sending code, chatter (English
and sideband ) , telephoning from cars and run­
ning spooky typewriters.

The listener who is too bored or discouraged
to pursue the subject might reasonably con­
clude that our only distinction is a rather point­
less virtuosity with our little black boxes. The
inference follows th at licensing and regulating
our operations at public expense is equally
pointless, or worse. Although community ser­
vices, disaster communications nets and phone
patches from servicemen to their fami lies are
demonstrations of OUf value that would change
such an opinion , as evidence they are over­
whelmed by the nonsense on the air. Most of
us are aware of this image and we know we
can polish it up, but th ere is another and more
serious picture.

Even in our purview recognition of the radio
amateur as a veritable human being possessing
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for discriminating amateurs
who are satisfied

with nothing less than THE VERY BEST

~~8 FILTERS '

The GOLDEN GUARDIAN (48B1)

6.. _

20'.

.0• •

f C I
e 998 899'\1 9.0 9001 9.002

MEc.o.cn:u:S

28" _

TECHNICAL DATA
Impedance: 640 Ohms in and

out (unbalanced to ground)
Unwanted Side Band Rejection:
Greater t han 55db
Passband Ripple: ± .5db
Shape factor: 6 to 20db

1.15 to 1
Shape factor: 6 to 50db

1.44 to 1
Package Size: 2X'6" x 11~1" X I "
Price: $42.95 Each

The SILVER SENTINEL (32B1)

TECHNICAL DATA
Impedance: 560 Ohms In

and out
Unwanted Side Band Rejec­

tion : Greater than 40db
Passband Ripp le: ± .5db
Shape factor: 6 to 20db

1.21 to 1
Shape factor: 6 to 50db

1.56 to 1
Package Size: 1~II x 1)4" x l "
Price: $32.95 Each

10••

2.80' _ G.. -

20 ..

30••

'I Fe I
8-997 8998 a'l'99 90 9001 9002 SOX"

" EGACYCLE S

Both the Gold en Guardian and the Sil­
ver Sentine l conta in a p rec ision McCoy
filter and two of th e famous M-I McCoy
Osc illator cryst a ls. By switching crys-

t als either upper or lower side ba nd
operation may be selected. Bala nced
modulator circuit w ill be suppl ied upon
request.

•

ELECTRONICS. CO.
Deet . 73-9

MT. HOLLY SPRINGS, PA.
Phone: HUnter 6-3411

o
80th sets are available through
leading distributol'$. To obtain
the name of the distributor
nearest you or for additional
specific information, write: .
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imagination and intellectual awareness of the
influence of his art is rare. Trace elements of
international inflection turn up in 73 editorials,
evidence that one editor is gambling that our
minds have breadth as well as length, but in
our journals generally thi s is a rule observed
mainly in the breach (a literary phrase from
the June issue of Collier's) . The narrowness of
scope, editorial inertia and prolix re-hashing
of worn ideas in too many issues suggests to
me that we are regarded as communication­
oriented readers with sp ines topped by small
knobs.

Hopefully I submit that we can be thought­
ful about ends as well as menus, although the
means have been getting all the attention. COIl­
sidcr the potential good of diverting to more
productive channels the constant wrangling
over filters, modes, linear efficiency, etc. All
the answers are in the books, but we fight it
out anyway, expending time, airspace and tem­
per usually to fa ll th rough the ropes into
ambiguity or error. 'Ve get deadly serious. and
deadly tiresome, for example, about a subject
like SSB. Actually there is nothing new about
the concept, and nothing to justify our ridicu­
lous quarreling-but if we didn't argue about
someone else's ideas we would have to get
some of our own. But did you know the dis­
covery of SSB antedates Marconi, Popov and
West Hartford? It seems that when the British
first sailed to the Treaty Ports of China with
empty bottoms and a hunger to fill them with
silks and tea, a seriuus difficulty faced them.
lIow to bargain for the best possible prices
with merchants speaking Mandarin, Cantonese
and Sam shu brogue? One fortuitous day an
En glishman was earnestly negotiating in ges­
tures with an amused exporter and to no avail.
Eventually one of his gestures misfired and he
was taken behind a godown and severely
beaten, but that's another story. Before this
happened there was a moment when the two
principals were standing at an impasse with
the Chinese gentleman wondering aloud why
the English had such long noses, when a pass­
ing urchin whistled a melancholy air. Instantly
the Chinese speech was intelligible to the
foreigner, although he later remembered there
seemed to be a bit of background garbling. At
his first opportunity he hired a boy to accom­
pany him on business trips and taught him to
crouch behind a tical of tea and whistle softly
during the conferences. After a few profitable
years the Englishman retired to the South of
Fran ce. Unfortunately the secret was tempo­
rarily lost when he succumbed to apoplexy
while trying to inject an air of lucidity into a
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Basque political speech. Basque is double side­
band-a system known to give the SSB men
horrible fits.

French scholars brought to light the histori­
cal facts above, and if we weren't generally
aware of them it is because of the intramural
character of our journalism. Little news of the
amateur community of foreign lands is pub­
lished here, I might add, grumpily. And less
considera tion granted their members. Granted
that letters from them are published, that we
see snapshots of them in the DX columns and
that concern is growing over such problems as
cooperation on the DX bands and reciprocal
licensing, too much is missing. Their letters
are typically legitimate gripes about our mem­
bers on the air; the captions under their photos
are significantly less than expansive : "Juse
Duarte, 90 watts on twenty, three element
beam." Sometimes the editor goes overboard
and mentions the receiver. If our interest seems
almost clinical at least in this area we don't
d iscriminate-the same exciting cap tions may
be found under photos of the home team in
other columns. But to continue-on the recipro­
cal licensing question they've been giving and
we've been taking; in the OX slots we have
the mass and power; they learn English and
occasionally we have the grace to compliment
them. In English of course.

Now and again we show our interest by
mounting an expedition to a quiet corner of
some far country courteous enough to grant
visitors a license. The communications effort
that results usually demonstrates technical
prowess on that end. some surpassing boorish­
ness on this end, and how silent the band can
get ten kilocycles offs ide. I'm sure the traveling
Americans who have the initiative to carry out
these projects make good impressions indi­
vidually, but I doubt the citizens view the
operation as anything more than a cryptically
satisfying act ivity of Inscrutable America. If,
indeed, they arc aware of it at all.

\Veiting as a non-participating ignoramus in
these matters, I wonder if it wouldn't be pos­
sible to provide a foreign ham or ham club
near the target with expense fund s and some
equipment to do the job, rather than ship the
stuff and people from here to there and back
again? Perhaps it wouldn't be practical but
there is a measure of madness in our fabric
anyway, and practicality is the foe of pleasure
otherwise parties would break up at midnight
in favor of early morning gardening. It's never
been my privilege to work a DXpedition, or
contribute to one, but if they could be set up
this way I'd be inclined to chip in and hope
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MOBILE
MOUNT

WE BSTER
317 Roebling Rd., South San rranctscc. caut.
Gentlemen: Please send free mob ile bookl et
"Simple steps t o pea k performance" ao'Band-spanner full line catalog.

NAME CAll

AODRESS NUMBER STR EET

CI TY ZONE STATE

Model H·210 ... exclusive hole-in-nne univer­
sal mount. Fine looking, heavy-duty, requires
only a single 1Vs" diameter hole in vehicle
body. Heavy gage metal plate backs up
mount from inside, also serves as support
for right angle bracket with coax connector.
Pointed set scre ws on periphery of plate es­
tablish positivegrounding contact to vehicle.
Rubber washers inside and outside compen­
sate for slight contour of mounting area.

Universal spli t-ball assembly is chrome plated
aluminum. Insulating base and centering col­
lar are of heavy-duty malerial.

COAX ADAPTOR KIT
Right angle coax connector and bracket (as shown
above) is available separately. Fits base plate drill­
ing of all standard ball mounts.

WRITE
FOR

FREE
BOOKLETS

I!iI.iIm
~

George would come out of it feeling adequate­
ly compensated by the shattering experience
and the extra gear. Well, it was just a friendly
suggestion, and fortunately there are others
around to choose among, such as K6BX's plan
to help you send your extra Callbooks overseas
and the International Ham-Hop Club Wayne
has mentioned in his Porsche department.

Making friends is important, like breathing,
but in times of world crises when it would
mean the most it comes under a cloud. The
barricades that rise men have seen before,
but th e cloud is unique and while there is time
to improve the American Image we had better
get at it. It is our distinction, as rad io amateurs,
that we have the means to help, and it
shouldn't take much sou l-searching to see the
ohligation implicit in our franchise.

Consider this profundity: One way of im­
proving relations with people is to be friend­
lier. Yet the conventional OX contact is brief
and sterile. \Vith us un sophisticates the aver­
age QSO with a foreign ham takes a few
minutes to run the scale from embarrassingly
eager to embarrassingly taciturn, If conditions
or congestion interfere we can do it in half
the time. And the pros on the long-haul cir­
cuits aren't much better. xlost of them sound
slick and laconic and give the impression that
their attention is focused on a spot above the
other fellow's left shoulder, or on the next
country. In these conversat ions the preliminary
exchange of names, locations and tube size
normally is followed by an almost audible
mental block, a hearty anticipation of fu ture
contacts and a diffident goodbye.

If we can't achieve the status of the tail­
coated ambassadors it won't hurt to remember
that military cemeteries around the world bear
witness to their smashing success as couriers
of good will. They could use some help and
all we have to do is Hip a switch to enter the
homes of men everywhere struggling to work
out th eir destinies in a jumpy world. More­
over in the skies we travel our laws make no
reference to creed or color or economic status,
and our privileged communications Bow
heedless as the wind over borderlines and
batt lefields . If th is sounds rather grand and
rhetorical it's probably my sense of personal
involvemen t, and fru stration, bugging me. \Ve
are all mortals running out our span of years
in mixed moods and circumstances, commonly
affl icted with corns and taxes, generally con­
tent to search for happiness in the achieve­
ment of reasonable ambitions. Individually we
want peace and justice; nationally our govern-

(More on page 71 J
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•
that Hammarlund's fabulous HX-50
is rolling off the production line.

This ALL-NEW crystal lattice filter­
type SSB transmitter has exceeded our
fondest expectations in SSB, AM, CW
and has passed every rigorous test we
have subjected it to with flying colors.

We extend our thanks to the many
that have waited patiently for delivery
of their HX-50 transmitter. This
"waiting time" was not wasted-it

was used to bring this unit to a per­
formance peak - to give you every
feature you have ever wanted in an
SSB transmitter-at a price you can
afford. 39950

Amil'eur Net

Look for the Hammarlund ad in the
October issue of this magazine. It will
give you details on the BIG FEA­
TURES, LOW COST and ready
AVAILABILITY of this exciting new
unit.
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Improved

Grounded Grid

Operation
Pa ul Barton W6JAT
14666 Berry Way
San Jose. California

G RO U:\DED grid linear amplifiers have
been popular for some years. The rea­

sons are varied and numerous.
Marry hams originally went to grounded

grid for reasons of stab ility. Due to the rela­
tively high drive requirements, a grounded
grid stage is less prone to driving itself (tak­
ing off) from stray feedhack. Of course, at any
frequency that the grid is not at ground rf
potential , th e stage is no longer a grounded
grid stage, but an unneutralized rf amplifier
or, more likely, an oscillator. So great care
must be exercised to be sure the grid is truly
grounded for all the frequencies involved­
usually to about 100 me for 2-30 me work.

Grounded grid amplifiers are degenerative,
which, like inverse feedback, makes for better
linearity. Pentacle and tetrode tubes are not
as linear in thei r characteristics as a good
triode can he. but have better gain capabili­
t ies. A grounded grid tetrode with the usual
plus voltage on the screen (preferably clamp
tube controlled ) can have linear characteristics
approaching that of a good triode but better
gain th an a triode.

Examination of Fig. I reveals that a ground­
ed grid amplifier presents only a half wave load
to th e exciter, due to the diode action of the
amplifier tube from cathode to grids. This
means the exciter is not loaded on the positive
peaks of excitation and results in exciter dis­
tortion, which is then amplified by the final.

<" IG ,

"....

This distortion is not a high order of distor­
tion. It is probably below the level that can
be detected by ear, but is very real when low
order distortion products are important.

For instance, in commercial applications,
where both high and low sidebands are being
used simultaneously for separate communica­
tions, the distortion products from the opposite
side band should be down not less than 60 db.

6X 4

t
......
~P

'"""l -- -
<"IG 2

Preferably much more. At 6 db per "S" unit,
a common fi gure on communications receivers,
a 30 db over S-9 signal with 60 db suppres­
sion would have S-4 distortion products on
th e other side band . This might be tolerable
in critical work but only barely so.

Some commercial applications have found
grounded grid unsatisfactory for this reason.
In at least one instance (not limited to a KW
input ) they went to a high powered class «A"
amplifier to get awa y from diode distortion.

On today's market are numerous fine SSB
exciters having 50 to 100 watts output. Dis­
sipating this power into the cathode of a
grounded grid stage is a natural, and is one
of the reasons this is often done. But this can
spoil the otherwise excellent suppression of a
good exciter. The Collins KWM-2, etc., is an
excellent example. This could be used to drive
two 4CX300A tubes in parallel in grounded
grid. However, instability and TV! in the ex­
citer have been commonly experienced when
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this was tried. (This is strictly the voice of
experience speaking. Please pass the aspirins).
This has been experienced in four separate rigs
to this writer's positive knowledge.

At the Jennings plant the ama teur station
(K6LSZ) is happily presided over by "Buddy"
Alvernaz W6D~IN. Over the years Buddy has
solved many a knotty problem. So this problem
was presented to him, and he figured it out in
j ig time. Neither the writer nor Buddy is aware
of anyone else having done this same thing,
so it may be a "first."

The solution is really quite simple. Add a
diode to rectify the other half of the cycle.
As yet no solid state rectifier has been found
that is good for rf and will handle the power
so a 6X4 was used. No doubt there are many
other rectiRers that will do the job, but the
6X4 works OK.

In Fig. 2 a diode has been added to the
grounded grid amplifier. This should be wired
in as close as possible from cathode to grid .
The internal resistance of the 6X4 is low
enough to match approximately the usual G-G
tubes. The addition of this diode has reduced
TVI and exciter instability in each case tried.
It has been used in several KW 4CX300W
linears, one ~~ K\V 81lA linear and one

PREVERTER
50 &144

THE BEST PREAMPLIFIERS AVAILABLE
AT A NY PRICE _ TRANSISTORIZED ­
12 volt. NO NEED FOR EXPENSIVE HIGH
VOLTAGE SUPPLIES - LOW NOISE
FIGURE-

6 or 12 Meter model. .. $14.95 post paid .
CJ

l in......-....-_ .
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. nd hilh l!'l6o.iency
• U"""",J,tionaUy c" nl....J aM. in..1d<>f....t~

in mal~riaband ..·ork Ml,,1' for :J period
•of 6 lIlUntl\ll

'Patent P end Inc.
" SW 12,A (S",an llan number) II made by Tollu tor S",an E nc lneerluc tor
use with S....n Tranlcelren. Order from your local Swan dealer ,

Callfomla Realdenu Add 4" Sah. Tn to unit p rI ce.
Endol8 U for I nl ured Parctl P ost., No C.O,D, Orden,

Order t rom local eleetrcntes dlltrlbutor - 1t unar a llabl •
order taClOI7 dlr~t,
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the 4CW2000 are rated for zero grid current.
A consultation with Eimac engineers reveals
that there are excellent reasons for this re­
striction. F uther, this is a very outstanding
tube for All service. So no grid current is nec­
essary or advisible. Notwithstanding however,
at W6JAT a 4CW2000 has been in grounded
grid, Class "B" clamp tube, tetrode connected,
SSB operation for two years without difficulty.
But a 10K grid leak is used to limit the grid
currents. On voice, only a fraction of a mil­
liamp of grid current is read on a 2~ rna meter.
On tune up, this may go to 1 milliamps for a
few seconds. Recently the 6X4 diode was add­
ed with the expected improvement.

Buddy has my thanks for another contribu­
tion to amateur radio.

... W6JAT
--- - - ------------ - -

4CW2000 linear, all grounded grid. Strange­
ly enough no more excitation is required.

Of course, a push-pull G-G stage would not
require this trea tment. Also, it is thought th at
it would be unnecessary if the Q of the tank
circuit of the exciter was sufficiently great.
However, thi s is seldom the case. A high Q
tuned circuit at the cathode of the G-G linear
amplifier would perhaps solve the distortion
problem, but would add another control to
the amplifier and would be difficult to switch
in case band switching was desired. In fact,
tentative calculations indicate this value of
L & C to be impractical. An L-C with a Q of
30 and seeing a shunt load of 50 ohms would
require 26.000 mmfd ( .026 mfd ) tuning ca­
paci ty at 3.8 me.

lt should he noted that the 4CX IOOO and

The Rate-of-Change Limiter, Revisited

Or, H ow T o D o It lVith D iodes

S IN CE the ra te-of-cha nge noise limiter was
described in these pages (A N ew Noise

Limiter, page 16, April issue ) , a number of

•

Jim Kyle K5JKX

readers have asked about the possibility of
using crystal diodes instead of the vacuum
tube employed in the or ig ina l design.

Despite the negative answers given to t he
original questioners, it can be done-and inex­
pensively, too! See the photos for proof.

The only objection to cr:~rst a l diodes in a
noise lim iter at any time is that most common
types have too little back resistance to limit
properly. This is especially true of th is cir­
cu it; the I N34 and its relatives not only refuse
to limit proper ly, t hey distor t the audio be­
yond recognition a s well.

However, high-back-resistance diodes are
available at a price. That fact, coupled with
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SERIES

TECHNICAL
MATERIEL
CORPORATION
MAMARONECK, NEW YORK

The

TMC

Request Bulletin 8009

Other models feature:

50 ohm, 70 ohm , 300 ohm
and 600 ohm termination

DC to 30 Mcs coverage

Operat ing ambients of - 40·C.
to +75·C

Low VSWR

Weathe r proof cases

To meet an increasing requ irement•
a 5 KW Average power ( 10 KW PEP)
dummy load at 50 ohm with measured
VSWR of 1.1 to 1 has been added to

.,
;
l

Gz:, ..~
C' C'c.,., .........c.t-~

ond Subt idiar i. f
OTTAWA, CA NA DA . A LEXA N DR IA , VIRGI N IA . GA R LA ND, T EXAS

LA ME SA, CA L ifOR N IA . POM PANO BEACH, FLORIDA

•

•
•

•
•

LOADS

OHM

• "• •

" 9
• •-e >>" 0 • z• ~~
z Cl..:E -• • • •... ", ;.0: : ~... .., •• iS'o -e • •

u Q :::;: -. • z e:~' <••:::;:o~ • 0 .< >~.sc z z z z . i! -•• < • • •

TER -2S0-lOO U DC ,o}(lm< '" "'"
TE R·100.7 IH ': DC '0 30m< '00 tooo

TER·100·600 II DA·l99 /U DC '0 ) O m< '00 rcoo

TER -1800-300 U [)C.o 30mc '"00 seoc

TER·3100.70U DC ,,, 30 m, InO "00
TIR·"OI/.(>OO II O ,o, ·200 /U DC '" 30 me l H O " 00
TER-500G-50U DH09/U DC 1030 me ..., 10,000

TER·, ooo.711 U O,o, ·2 10 / U DC ,,, 30 me ,= 1(\000

TER·) OOI).300 U z.J.O me ,= 10,0.10

TER ·~-600B OA·101 / U DC 10 }(I "'" scoo '"''''
TIR·18KA'IO U DC f() 30 11'I< '"'''' '"''''
TE R· ISI'C·SO U DC to }(1m< ,,,"" ""'"
71'1I._18K"·70U •

""'" ""'"
TER·I IIKC-70U •

'""'" ""'"
TER·l tlK-600B 4·28_ '""'" ""'"
TE I _18 K-«JO DF 4·28 me ""'" ""'"
TER_2'KA_~ U DC 10 lOon< ""'" ""'"
TEil ·11K( · )!) U - ""'" ""'"
TER·nl',. ·70 U - 2'.000 ",=
TlII..H KC-70 U •

""'" ""'"
Tl'-R-l 'K.600 II 4·28_ ""'" ""'"

f "" wmf'lniooo II. F 8roeolbond T ran,(.,...... "
,..;,. ro ~ s.,...." Bu ll.. ,o # l:IUn .

DUMMY
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a va ilabilit y of a number of specia l computer
diodes of unknown characteristics, p rompted
constr uction of the unit shown on a small p iece
of Vectorboa rd , followed by extensive experi­
mentation.

Incident ally , the Vectorboard construction
used here is ideal for such a proj ect; the push­
in terminals (Vector type 9.4) allow good
connections to be made without solder ing.
This , in turn, allows easy change of compo­
nents, yet the final working unit is ready to
be installed. The unit shown in the photos
is t he actual breadboard-not a prettied-up
copy built later!

Since the special computer diodes were
available, they were tried fir st . The only thing
t his proved was that millimicrosecond switch­
ing capabilities and super -high-conducta nce
don't necessari ly correla te with high back re­
sistance. Some of the units el iminated noise,
bu t these eliminated the audio too. Others pro­
duced excellent a ud io, but emphasized the

•norse.
Just before t aking $2 in hand and rushing

out to buy a IN497 silicon diode (reverse cur­
rent lA. microamp at 50 volta l) , an old but
not -t oo-well known trick was remembered. You
may have been wondering what the transistor
shown in the pictures is doing in the circuit;
the mystery is about to be unveiled. So far

4tC OJ T

HARMONIC/TVI
PROBLEMS??

qtWbt. jH.dJz.~, jH.C.
Depot Square & Division St.

Somerville, New Jersey

GAVIN HAS THE SOLUTION FOR YOU
IN THIS NEW SERIES OF FtLTERS

WITH EXCEPTIONALLY LOW
INSERTION LOSSES

6 M ETERS-TUNEABLE LOW-PASS
MA VERICK
The only tow-pass filter designed expressly for
6 meters. With 9 individually shielded sections

. and 5 stages tunable forming a composite fi lte r
of unequaled performance. Pro viding the sharp­
est cutoff with the lowest insertion losses. Less
than 1 DB loss. Handles 400 watts PI. 35 DB
rejection. Size 5" by 2" by 3"

AMATEUR NET $16.95
MAVER ICK /I W ITil POW ER MONITOR
Same as above but with 6 meter power ind icator

. ca librated in watts output. Supplied with 6 loot
cable which plugs into receptlcal on filter.
Indicator Size 4" by 4" by 4M;".
Slant F ace. Reads 0-50. 0-400 watts.

AMATEUR NET $34.95
2 M E , ERS - BAND-PASS

MODEL BP-/44
A narrow band-pass fi lte r with 6 me pass band
and 146 me cen ter frequency. l ess than I DB
insertion loss. At least 3S DB attenua tion of
harmonics out of pass ba nd. Handles up to 18S
walls PI.
Size 4" bv 21,4" by 21,4" .

-c A MA TEUR NET $// .85
80 THR U 10 M ETERS- SECOND HARMONIC
FILTER

M ODEL F810
Five separa te filters housed in o ne package and
selected by a front panel switch. Each fi lter is
tuned for maximum attenuation of the second
harmonic for that part icular band . Second Har­
l1!0nic Auenuation- J5 DB. lI andles up to I kw.
Size S" by 6" by 4".

A MA TEUR NET $24.75
MODEL LPF 80-40·20-15 0 ' 10
The above filters are available in single band
packaging for each band. Specifications are the
sa me as F81O.
Size SrI by 2" by 3" AMATEUR NET $7.65

. Write for complete brochures.

See your local dealer or order direct from •••
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HAM and INDUSTRIAL TOWERS

\

HZRN SERIES
ROTATING TOWER
TI.. ... .. HZIN lol ot i .. g

T_.r i. cOlllpl.'.I~ rtd. " gnod
10' . 1II00th, f r'c tion l ' 0'0' ·
ing o nd """ng Clnd Io r' ng.
f oo'u , jng incr.o'. d . trtng th
ond g reol" " . 'g hl. it 11I 0 0"
<lnd .urpc.. . . . RETMA o nd UIC
Build ,ng S'<lnd<l,d.. r

Th e (<llIIplele lowe r o nd <In· j'
I. nn<l ,GI<lI. On '..oIY. 1<I , g . ,
•• "I"d p'"ci""n b,,11 bo or ing . •
0 1 Ih" 20' 1" • • 1. ond on " h'<I")'
d u l~. rl" ng . I~p•••• If.o l'gn'ng
boll beo, ing <I ' Ik. bo ... No
gu ~ ing ,. no....,,"1.

T"" to.... ,. , quip ptd .. ilh
<I 35 '" I Timk.n fOil• • beo,·
'ng.....l.d ........ g...., d, in
"""ng .. inc". Yo.. <l'" ..0'....' ••
I.... full ''' 11I01. conlrol .. ith I",
oid 0 1 Tri-h occ , .

All HZRI'oI S..ri low Ort
''''pped (o.-pl.'" w,'" .-li..
ba.... 2 roll.r (hoin .ptOCkoh
and dr iyc cho,n, CnInk, 0"" ~

(aner, t .. an(ho • • o d , 0."
broc... Fu ll ...g''''''' ..g "",lew­
Iotian. and dalo ar. a .... 'la bl<t
..pon , .qu....

Tawer Raisinr and Lawerinr
and Rltating Unit far KlRN Series

Mod.l IlIH· 50

HEAVY DUTY SERIES
llIodel flDM-231 2 Slclio'l 31 IHI
llIod.1 HDM-3~ 3 SIc"on ~ 'HI

Ste your dislribulOf lor awnpltl, 1,1".lu"
,noel prKts 011 Ihe o:ornpltle ..... of lri-£ll
Towers, Of ... lile dirtd 10;

TRI -EX TOWER CORP.

(uJinl. and the unique 3D-de(ree blleinl of
,IWAllinl desiln 'SSureS hil~n t de(ree 01
sllenlt~ and ...,nd ,ni,I.lIee.

All Tri.Ex Tower, (Ind oceenorie, '_1..... a triple coaled finish for moximum
wlt'Gther p.ofed ion; (1) iron phosphot. ""forool unden:oating, 121 newly d.
signed durabl. epoxy ruin prime coal, ond (J I baked Cl ulo-tYIN e" o mel
finish coot.

TItt _ Tri·£ll strits iI ,., iltblt in 31 I"
~ loot IIIOdtIs (id"" Iud h• •pl iI.lCkNYe
01 INSU. Dtsil'l of low.. ",rm,1S _ • •llloul

3 .STEP INSTALLATION
I_Instill loundlhon unit .ithtr di,,,'l, In

tlrth I>t.iYition, 01' toncrel., U d" i" d.
2-Allldl upper bue unit Ind flSl,n I_ _

to low.. briCk,\.
l-hiH low.. to vertiCil positiOtl " i th 9-\0-)

WInch 011 pilot blSe, SWIP hold;•• bolt
posillO/lS. .1Id you "'•• I hinpd, e..nk·
up.Ct'l"k-CMl' saF·stJPPORTI NG low.,.
T~rl ,n iliff. iI 10 it!

HM SERIES
tRUR·UP!tRANR·OVER

2 WAY HINGE OVER YOWER
Nt" Two·WI1 · H in lt·~r Pilot 81M, tither In
concr,t, or eor1h mo""hOI model$, tliminlt..
climb'"1 •• . • liminlt.$ crlnll Dr A-'r. met
• •• ,I,minlln ",ntennl ~rti.$'· (on, min
lob) . .. • ets you/ Nom up luter •••
.ets YOU on the .i, f.,t. r.

a s this circuit is concer ned, it's not a tran­
sistor at all-just a good noise-limiting diode.

It's inherent in junction transistor construe­
t ion that the emitter-ba se junction has extr -a­
high back r esist ance. Your only problem in
makin g' use of this f act is in determining
which should be considered the ca thode : emit­
ter, or base.

T he unit shown uses a GE t ype 2N170
NP~ rf transistor ; with t he N P N t r ansitor ,
the base becomes the a node and the emitter
is the cathode. If a PNP transistor is used,
the connections will be reversed.

H O\\T does it work ? Ha ppily, it performs at
least as well as the origina l vacuum-tube unit,
a t a g rea t sa ving in space. Tubular ceramic
ca pacitors were used in the 82- and 20-mmf
positions; even more space ca n be sa ved by
subs t it ut ing di sc ceramics for the paper tubu­
lar 0.1 and 0.01 mf units too.

In addition to saving spa ce, eliminating
heater-power problems, and getting away from
the associated problem of hum, this crystal­
diode version of the rate-of-change limiter in.
eludes a couple of other feature s not found in
t he tube-type model. It provides A VC voltage,
a nd allows you to r etain the receiver's original
volume cont rol.

The original circuit, developed for use in
TV sound channels where AG C is developed
from vid eo information, made no provision for
AVC. However, the voltage across the O.l-mf

ca pa cit or is suit able for AVe u se; addit ion
of the I -megohm r esistor a s shown will isolate
t he AVC line enough to provide pe rfect op­
er ation. If slower release t ime is desired.
ca paci ty can be added to t he AVe line. ex­
ter na lly to the detectcr-Iimiter circuitry.

In the original circuit, a lso, t he volume con­
trol value wa s fixed a t 1 megohm : the limiter
must s till see a 1-megohm load im pedance, bu t
this is now provided by a fixed r esistor across
t he out put and t he existing volume control is
isola ted by another L-megohm resistor in
ser ies. The ser ies r esistor causes 6 db audio
loss, bu t t h is is seldom serious.

F or test ing, the semiconductor limiter was
installed in a vintage Super-Pro; t he AVC line
for t he Super-Pro if st r ip was disconnected
a nd reconnected to the limiter AVC takeoff.
Under these conditions, 8 volts of AVC vel­
tage were developed on the st rongest s igna ls ;
detector overload proved impossible ; d istortion
was not detectable by ear: and, finally but
far from least, ignition noi se and other " sput­
ter" went away as if a swit ch had been t hrown
when the limiter was cut into the circuit.

NOTE: Veetorboard and the type 9.4 ter­
minals are available directly from Vector
Electronic Co., 1100 Flower Street, Glendale 1,
Calif ., if your favorite distributor doesn't stock
them. \Vr it e to :\11'. Floyd Hill, general sales
manager, and tell him you sa w it in 73.

. . . K 5./KX/6
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"----
HEATHKIT AMATEUR MONITOR 'SCOPE •• •Just $69.915

1. 3· CRT 2. Neckshield min im izes external fi eld effects 3. RF ettenu­
atcr ac commodates 5w to 1 kw power level s 4. Rear panel RF feed­
through connectors and input and ou tput jacks 5. Compactrons for
scece-savtnc layout 6. Sweep frequency ad just with " cla mp" position
to prevent CRT burns under 5SB no-modulatio n co nd itions when
using trapezoid fu nction 7. W ave envelope, AF or RF trapezo id selector
8. Bui lt- in single or two tone test generator 9. Hori zontal gai n to . Hori­
zontal position 11 . Verti cal position 12. Vertical gain 13. Focus
U . On/Off/ Inte nsity

6

2_--J::~.~. :1:tN~!*!~~~:t:~.m%7:1(":'~;--7
::',::.::~:??i~:j:~:;:;:;:}~;:::~~::t\~;.};.~~~.. 8

16 10
9

4__

,-:::
17

'4

jtg.~ HEATH COMPANY

Benton Harbor 11. Michigan

Ad dre u ' _

Plene tend my FREE 100 palle li62 Hellthkll Clltllioll

C iI1 S111t8 ----

Name _

--------------------------------------...-----------

---------------------------------------- ---------

13 12

HEATHKIT DESK-TOP KILOWATT LINEAR .•• $229.95
1. Fo ur 811A ' s 2. Fan coo ling 3. 5-50 hy. swingin g cho ke 4. 8 uld, 2 KV .
cu-unec fil ter capacitor 5. Two 866A's 6. Monitor scope output with
level control 7. 1500 v. Power transformer 8. Internal RF shielding
9. Loading contro l 10. Band switc h, 80 t hrough 10 meters 11. Power
and High V olta ge interloc ked switc hes 12. H igh Voltage pilot l ight
13. Power p ilot li ght 14 . Relative Power sensitivity co nt rol 15. Meter
switch w it h Grid , Plate, Relat ive Power , and H igh Voltage po si tion s
'6. Tuning control with band marking s 17. Meter

SEPTEMBER 1962 41



Quad Mode Monitor

Part I 0/ this article, published last
month, went into details on the design
and operation 0/ this receiver. Noto for

the construction details.

John Wonsowicz W9D UT
4227 North Oriole Aven ue
Norridge 34, Ill inois

First if

First module constructed after analyzing all
associated circuits was the 1600 kc intermedi­
ate frequency amplifier. This unit was built
on a aluminum chassis formed on a sheet metal
brake and measures 2"x9¥.!"xlh".

Four Miller if transformers and three 6BA6
pentacles are used in this strip. The first three
transformers, Miller 913-Wl tuned to 1600 kc,
are the amplifiers and the limiter. The fourth
transformer, Miller 913_"rn tuned to 1600 kc,
is the discriminator. Since high gain was re­
quired in this strip for broad AM mode, the
above transformers, which are slug tuned, were
selected due to their high gain and good stabil­
ity.

In conversion to lower if frequency the sig­
nal is amplified through only one stage of
1600 kc and is coupled to the 6BE6 second mix­
er through a 33 mmfd NPO capacitor right at
the grid of the second 6BA6 amplifier shown
in the schematic.

To follow the broad AM signa l further, let's
look at the limiter stage. You will notice that
the grid of the 6AU6 lim iter is coupled to the
preceding transformer by a 13 mmfd NPO ca­
pacitor, but the secondary of this transformer
ties in to the 6AL5 dual diode. making it the
AM detector ANL and Ave all in one envel­
ope. This detector and tow high gain 1600 kc
stages are used in the broad AM mode of re­
cept ion. Now, switching to fm mode, the B+
is fed to the limiter st age and the audio from

~2

•
. ~ T2. n .....u ..,- .~
' 4 ....LP .., - lOll
...... !:OMC,T<,... .... ~ lIIC DlSCUI

•

",O'HC ,~ -..-,

lI£.tt~. ~ _ .... U'Tc>oJo<;

..- .......... .""- ~.
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I.

1600 kc if Mod ule : Aluminum chassis 2" x 9 1/ ," x 112."
Three Miller 913-WI end one Miller 9 13·WD trens­

formers . Two 6BA6 pentodes as amplifiers. one bA U6
lim iter in this module. The 6AL5 discriminator is on
main chassis.

6AL5 Foster-Seeley discriminator is coupled
t hr ough the multi-mode switch into the audio
ampli fi er . This 6AL5 is grouped with the t hr ee
ot her detectors on t he main chassis between the
if str ips.

A cut -out provided in the main chassis
measuring 1*"x8lh" over which the if module
is secured with 6-32 machine scr ews. In this
fashion, rigidity was added to the main chassis
and removal or addition of components in t he
mod ule presents no problem. Peaking the but­
ton cores of the transformers is also accom­
plished through this cut -out .

As shown on the schematic, the ci r cuitry is
st r aigh t forward. H owever, keep in mind to
make a ll grid and plate connections a s short
and direct a s possible to prevent unwanted 're­
gener at ion r esulting f rom high ga in . Also TP­
member to bring out a lead from the junction
of the two 68 ohm ca t hode r esistors to the 5K
pot on the front panel which is used a s the if
ga in control. Since two of these st ages can be
biased highly with this system, overloading of
t his st r ip is prevented . After this st r ip was
completed and tested, it was tuned to 1600 kc
s ince that frequency seemed to be clear of
strong commer cial st ations and then the if
was shelved until t he rf unit demanded it for
tracking.

B uy only t h e mast a n d
r esonators for t he b a n d s
y ou operate . N O N EED
FOR MA TCH ING D E ­
VICES , N O FEED L INE
L E N GTH PROBLE M S .

Use any length o f 52 o h m l~~~~~::::-",cable . New, e ff icien t con-
cept of cen ter lo a d in g .
E a c h resonator has a coi l r
s pecial ly d es igned fo r
maxim u m rad iati on for a .r"::Q1!:'J:::1;::'-"
particular b and. Center ')
frequency tuning is by an Mut and resonetor
a d justable stainless rod in in moblli ng position
the resonator. The fold-

over aluminum m ast per - :~=§jilm its instant interchange
of resonators . Mast fo ld s - ' \ - ~
over for garage storage .~' --: .- ~-_
Mast has 3/8-24 base stud _ I ' '. ..... -

t o fit st a n d ar d mobile -

mounts. b ut will p e r fo r m ~:::::~::~~~~b e tter with New - Tronic
mou n t s . P ower rating is 75
watts d e in p ut A .M . - 250 Mut and reson ator
watts P EP input fo r SSB . folded over

RESON ATOR WILL WORK PROPERLY ONLY IF U SED
WITH M()..1 OR MO·2 MASTS. ANTENNA ASSEMBLY

CONSISTS OF 1 M AST and 1 RESONATOR.

MODEL DESCRIPTION TOT. HGT. of ASSY. NET
MO - 1 54" mast fold s at

I S" fro ba se Rear deck or fender $ 7.95
MO · 2 54" ma st folds at

27" fr. base gumpar 7.95
RM ·10 10 meter resonat or 80" max. • 75" min . 5.95
RM ·15 15 meter resonator 81 " max. . 76" min . 6.95
RM ·20 20 meier resonator 83" max . - 78" min. 7.95
RM ·40 40 meter resonator 92" max . - 87" min. 9.95
RM·75 75 meier resonator 97" max . ·91 " mi n. 11.95

ANY MAST OR RESONATOR MAY BE PURCHASED SEPARATELY

NEW-TRONICS CORP.

A sk your distribut o r to sh o w you t hese a nd
oth er fine N EW- TRO J\'I C S p r od u ct s . Wr it e for
li t era t u r e o n t he com p lete ~En'-TRO:-';ICS line.

. ~

Cleveland 13, Ohio

BUMPER MOUNT

34 55 Vega Avenue

F la t a lloy s t e e l s trap fits any
shape bump e r , large o r sma ll. " J "
bo lts r e q u ir e o n ly ~4" clearance
between t op of b u m p e r an d car
body . Heavilv chrome plate d JI'2"
d ie c a st Zamak b all h a s ~8 ·' · 24
t hread . Adjustable fo r t rue ver­

.t tca l p o s itio n . G ray Cvcolac b a s e .
Heavily cadmium plated .... $6 .95

MODEL BM-!Front End
Now that a basic unit for tracking of the

f ron t-end is completed let's st ar t on the
" gr a nd-payyp." As you have guessed, this
module is most difficult, so extra precautions
should be taken to achieve utmost st abilit y ,
sensit ivit y and of course. good tracking. T here­
fore, to st a r t off on the right foot, a rugged
foundation should be used and nothing less
than lh " aluminum plate should be considered
a s the base. The plate in this receiver meas­
ures 7" x 10" by lh " is of hard drawn alumi-
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num to which r ight a ngle shield par t it ions
were secured by 4-40 machine screws on t he
underneath side. These partitions not only a dd
r-ig'idity but a lso act as coil shields a nd serve
as brackets for the ceramic band switch as
seen in the photo. The switch was assembled
from standard parts which are as fo llows :
Centralab shaft assembly 302, six PA-l single
pole 2 to 12 position ceramic wafers and one
type 31 phenolic wafer. T he phenolic wafer is
used in switching neon pilot lites on t he f ront
panel to indicate t he band in use. Ord inarily
th is type of switch is not used in band switch­
ing communication receivers, but it worked out
very well in t his r eceiver.

If you have studied schematics of all band
commercial receivers, you have per ha ps noticed
the difficult switch ing a rrangement of wafe rs
in a complicated assembly. Nor mally what is
done is this ; besides switching in d ifferent

remedies were necessary t h roughout the entire
t u ning range of the f ront end.

A coax antenna connector is mounted on t he
last partition so that t he antenna or t he output
of converters could be brought right up to
the switch, t hus avoiding long leads. A short
piece of coax is connected to t his input and
soldered to the antenna input connector on the
back of the main chass is as shown on the photo.
T his method of shielding the input eliminates
posaibi lrty of picking up stray unwan ted s ig­
nals, wh ich ca n become a problem wit h sensi­
t ive f ront-ends.

All rf coils are l\IiIler h igh Q unshielded slug
t uned coils listed in the part s list. Originally,
t he oscilla t or coils above the broadca st fre­
quency were phenolic type but were r ew ound
on t he slug t uned ceramic coil fo rms t hat
were on hand. Nothing ha s been gained in
making t he change si nce phenolic at f requency
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sections of the tuning capacitor. the u nused
coils are either shorted out or grounded, to
prevent suck-outs and stray coupling. Th is is
good engineering practice but a very confus­
ing arrangement. Besides, a switch of t his
kind cannot be purchased over t he coun ter, it
has to be specially built.

The simple switch used in t h is receiver p re­
sented on ly one difficulty, but was immediat ely
rectified by inserting a shield between t he
broadcast osci lla tor coil and t he adj acent band
two oscillator coil. \Vhat wa s happen ing is
that t he close prox imi t y of t he two coils cre­
ated a suck-out on ba nd two at about 3 rue. The
reason was t hat the broadcast oscillator coil
was self resonant at 4.6 mc and when a signal
of 3 me on band two was tuned in, the oscillator
coil being at 1600 kc above the signa l fre­
quency was weakened by absorption of the ad­
jacent coil. I n other words it worked l ike a
grid dipper. The aluminum shield between t he
two coils solved the problem and no f urther

up to 30 me is quite stable and does not war­
rant t he trouble.

A slight modification of the broadcast oscil­
lator coil was required since it was designed
to be used with a lower if frequency. T his was
a simple matter of peeling 10 t u r ns to get up
to t he hig her if used in th is unit .

As not ed on the coi l list, band 4 uses the
same t ype of co ils as band 3, with only the
oscilla t or coil modi fied by peeling off 3 turns .
Of cou rse the slugs in band thr ee a r e set deeper
in to the coils to lower the frequency.

Not ice on the frequency li st that t he b road­
cast f requency coverage is on ly 500 to 800 kc.
T his was done to s implify constr uction of t he
fron t end and to use only one t uning capacitor
for all t he ba nds. Since the main t un ing ca­
pacitor had to be stripped down to t he value
listed, a range of 300 kc on t he broadcast band
was all that could be covered. Of course the
frequency could be shifted up a li ttle higher
and a greater spread could be had, but the in-
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t erest was ma inly on t he distress frequency of
500 kc and the Conelrad frequency of 640 kc,
letting t he additional broadcast frequencies fall
where t hey may since no attempt was made
to cover the entire range.

The ver-y important item of this rf module
is the main tuning capacitor which was pur­
chased in a surplus house for practically noth­
ing. Having good bearings and good alignment
of plates, it had to be modified by removing
some plates , since the original capacities were
250 mmfd per sect ion. It was also modified

Modules. Four of the com pleted mod ules.
The rf module showing t he line up of tube sockets

and t he method of faste ning of t he added b" brass
shaft.

mechanically by altering the frame and adding
a worm drive; a couple of drive gears with an
additional shaf t running parallel t o the ca­
pacitor sha ft so a large dial could be fastened
to the front end of this sha ft and motor limit
switches could be provided at the back of this
sha ft . On t he worm drive sha f t a 4 inch alumi­
num disc wa s fa stened, partly projecting
through the front panel, to be used a s vernier
tuning. T he top side of th is knurled di sc ser ves
a s a reduction drive for t he motor. T his can
be seen on t he photo. T he 4" alumin um disc wa s
made from 14 inch fla t stock a nd fastened to a
hub turned out on a la the.

A small dc reversable motor fa stened to a
rigid bracket drives the 4" disc by fr iction
through a %" rubber covered pulley on the
motor. A detailed illustration of t h is a ssembly
would be super fl uous, s ince those interested in
copying th is design will have their own ideas
for fabricating and a ssembling of similar
parts.

The perforated box seen in the picture is a

SEPTEMB ER 1962

covel' unde r which is housed t he 25 volt de
supply for t he motor. T his unit is a ssembled
on a aluminum plate that serves a s a chassis,
and th is in turn fa stened to the main capacitor
dust cover.

In altering the ca pa city in each of the three
sect ions , a Tektronix-Type 130 L, C, meter w as
used which sim plified the work and produced
accurate results . However , since a meter like
that is seldom found in a ham shack, an al­
ternate method reasonably accurate could be
done in the following manner.

In purchasing a tuning capacitor the max.
and min. capacity is generally specified. Wit h
this knowledge on hand, count the number of
rotor and st a tor plates, then divide the total
sect ion ma x. capacity by t he total n umber of
pla t es. T his g ives you the mmfd per plate.
Knowing t h is, its just a ma t ter of remov ing
the rotor plat es (these are ea sier ) to get the
desir ed max. capacity in each sect ion. T he max.
capacity in t he oscilla tor sect ion should be be­
tween 95 and 100 mmfd a nd t he max. capacity
of the rf and antenna sect ions should be 125
to 130 mmfd. A word of caution! \Vhen buy-

Main Chassis showin g rf mod ule and the two if
Modules in place.

Notice t he mod ified t uninq ca pacitor with the
added worm drive and the b" shaft wit h the hub to
wh ich the plexlqless dial will be sec ured . The far end
of t his sha ft has the cam to ope rate t he limit sw itc hes
for drive moto r. The shaft exte nding below the capaci­
tor belongs to the band switch.
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ing capacitors of this type, be sur e that the
unit is ruggedly built with good front and
back bearings and good alignment of plates.
Otherwise, you might experience frequency
shif t , instability and microphcnica, so common
in bargain variables.

RF Circuit
Now that t he front-end mechanics are out

of the way lets take a peek at the circuit. The
three tubes are parallel to the capacitor and
are placed within 1" on center from the frame.
The first tube nearest the front panel is a 6C4
hi oscillator, next is the 6BE6 mixer and the
farthest one is the 6AK5 rf amplifier that re­
placed the original 6BA6 because of better per­
formance. Shown on t he schema t ic are t he
jumpers in t he swit ch wafers from band 4 to
band 6; this is done so that in position 6 the re­
ceiver is used a s a if st r ip for the xtal con­
verters tha t fe ed into ba nd 4 antenna circuit
through the .001 capa citor , but the antenna it­
self is grounded. A slight shif t in frequency
was apparent du e to the increase in inducta nce
of the coils through these jumpers. Since the
dial was hand calibr at ed on all bands, includ­
ing the converter bands, that presented no dif­
ficulty.

The rf socket is wired so that tubes, such
as 6AU6, 6AG5. 6BA6 and others can be used
as replacements with slight loss of gain. This
is accomplish ed bv the usual method of tying
the suppressor g r id to the cathode, adding a
little self bias by the 68 ohm fixed res istor
and connecting this resistor with the 5K pot
on the front panel used a s the rf gain control.
This cathode circuit is by-passed for low and
high f requenc ies with .02 and .005 ceramic
disc capaci tors as shown .

The grid of t his sta ge ret urns to the AVe
bus, through the isolation resistors indicated on
t he schemat ic and is coupled to the tank circuit

•

85 K C Mod ule: Aluminum chassis is 134" II 8" II 112".
Three 85 ~ c variable co upling tra nsfor mers; co upling

adj ust ing bake lite rod under t he knurled ca ps in center
of transformers.

Two 6BA6 pentode amplifiers.

through a 50 mmfd ca pacitor . From the st ator
of the main tuning capacitor (antenna sect ion )
a lead is brought out to the 50 mmfd trimmer
on the front panel that is used as the antenna
tr immer.

The plate of the amplifier returns to the arm
of t he ceramic band swit ch and t he cold by­
passed end of all rf coils tie together a nd con­
nect t hrough the 5 rna S meter to B + a s shown
on the schema t ic.

The meter has a 100 ohm pot for zero ad­
justment and this is placed on the f ront panel
just below the S meter. This arrangement pro­
vides flexibility in signa l st rength readings,
s ince the meter can be set for zero noise ref­
erence, when giving reports.

The final mixer stage is the common variety
of 6BEG pentagrid converter, using separate
injection a s shown on the rf schema tic. Coupl­
ing capacitor which is a 14 mmfd NPO is used
to bring the signal f rom the high f requency
variable oscillato r to the mixer . This coupling
capacitor can be varied sli ghtly , however , this
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IT'S EASY TO ASSEMBLE AND WIRE - QUALITY THRU AND THRU
The P&H lA-400 ·C is not on ordinory kit, beca use
(I 101 of the a sse m bly ha s alrea d y b een done fo r
you. The p lote transfo rmer, fi lte r cho ke. p lote tuning
capa citor etc. ore mounted . Plate co il and ho nd
switc h are assemb led an d mo un te d . Output loading
capa citor netw or k is asse mbled; in foc I - ab out a ll
you have to do is mount smo ll ports, mou nt socke ts
and finish the w iring . As fo r performa nce - just
a sk a nyo n e w ho uses a n LA-4 0 0 ·C. J ust comp o re
h is signal w ilh t he so -co iled " ta lking kilowatts" ­
it w ill be mig h ty hord 10 tell 3 DB d iffe ren ce . The
d iffe re nce in cOst w ill pay for (I good scope , p lus
a top notch receiver. O ne ether point - W here else
con you get a wa rranty such a s P& H gives you o n
the LA ·400-C ?

ONE YEAR WARRANTY
ON ALL PARTS AND TUBES!

The 80 t hru 10 meter bond-sw itching pi network is
designed for 800 w a tts PEP SSB, 400 wc tts CW , FM
o r FSK and 230 watts linear AM (co n tro lled carrier)
o r 185 w atts (cons ta nt carrier) with 50-70 ohm c ut­
put. Po pulor 100 watt SSB e xcite rs req u ire no
swa mping o r ma tch ing ne two rks to d rive the lo w Z
untuned inpu t. Ground ed g rid circu it uses fo ur 16 25' s
o r 8 37's on customers re q uest . Mete r reads RF dri ve,
p la te cu rre nt, RF amps output. New modern compact
9 " X 15" X lO~'2 " groy ca bi net el se contains pow er
suppl y us ing 8 16' s. TV I suppressed, Para sitic Free .

• Prices effective June IS, 1962

LA·400·C Wired & Tested $219.95
Slightly higher West of Rockies.

~~ ELECTRONICS INC.
-¢' 424 Columbia. lafayette . Ind .
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of adjusting t he coupling by a bakelite rod
located in t he center of t he transformer. Coupl­
ing f rom " cr itical" to "overcouple" ca n be
varied by this rod which sepa ra t es the pri­
mary coil f rom t he seconda ry. Those of you
that have these transformers f or th is project,
adjust the transformers by separ at ing t he coils
out a s fa r a s they will go, and then peak the
air trimmers to the center frequency. You will
notice a slight loss of gain, but you will sharp­
en t he response to the point of sepa ra ting most
signa ls in t he crowded bands.

Alterna te way of building t his module is to
use 50 kc Miller transformers 1898-AX which
have a band pass of 1500 cycles making it a
very select ive if strip.

l.OW FREO t lIS KC! OETECTOR. 4NL AVC

value proved to be optimum in this a r ra nge­
ment of band swit ching. Oscillator injection is
varied to a la rge degree in an arrangement
where band switching is used due to the varied
output of t he oscillators, so a compromise must
be made by select ing the proper coupling ca ­
pacitor to t ie the inj ection voltage in the
proximity of 10 volts on all the bands.

H igher injection, by using larger capacitors,
will increase the s igna l st rength slightly, but
will also bring in a lot more noise . Lower
injection voltage will decrease t he over a ll
sens itivit y of t he f ront end.

T he plate of the mixer ties into t he 1600 kc
if transformer a s shown.

Oscillator tube is a 6C4, connected in a H a r t­
ley circuit and drift compensat ed with a 2
mmfd N750 ceramic capacitor and the 47 mmfd
N1500 grid blocking capacitor, as shown on the
schemat ic. A 2 mmfd NPO, in series with a
10 mmfd va riable capacitor, is soldered to t he
cathode of this tube and is used a s fine t uning
in the 88B or C\V position. Front panel en­
graved a s "Osc Ca l." . The plate of this 6C4
r eturns to the OA2, 150 volt regulator tube.

Second if
With two modules out of the way, the low

frequency if st r ip was next on the a genda.
This uni t is similar to the 1600 kc if but the
f abricated chassis measures 1%." x 8" x ¥.a" ,
for which a cut-out in the ma in chassis was
made ¥.a" smaller all around. T he t hree 85 kc
transformers used in t his module have means
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The circuit, as per schematic, is quite stand­
ard and no mention of small components are
necessary since they are all listed in the parts
list or shown on the drawings.

The second mixer is also a GREG pentagrid
converter tube with sepa r at e injection oscilla­
tors consist ing of a 12AT7 wired a s du al xtal
oscillators, using crystals of 151 5 and 1G85 kc.
The oscillators can be turned on by grounding
the cathode of each triode through a single
pole double throw toggle switch placed on the
front panel and eng-raved USB or LSB. Either
oscillator is used in the sharp A::\[ position
but in SSB, upper or lower side band can be
select ed. This oscillator is only active when
the mode switch is in sharp AM or SSB po­
sition.

T he AM detectors, as indicated in the sche­
matic, are GAL5 which serve as detectors, auto­
matic noise limiters, and AVe generators.

The F:\l discriminator is the old stand-by
Foster Seeley and AVC voltage is taken at
the junction of the two 100 K resistors and
fed through a 4.7 meg resistor to a junction
terminal of the AVe bus. At this point it is
filtered by the .05 capacitor and fed to the
stages requiring AVC con trol. The product de­
tector is a GBE6 converter tube with separate
injection oscillator which is the 6C4 BFO mod­
ule. The injection is to grid pin No.1 of the
6BEG through a 100 mmfd capacitor. The 85
kc signa l is fed into signal grid pin 7 of this

PRODUCT DEtECTOR

'0'

",

•

tube. T he signal output is at pin 5 through
the RC network, which connects into the mode
switch.

Botto m VIew showing the ceramic band switch and
the aluminum partitions for shield ing of t he rf coils.
Shown also is t he gea.r drive n mode switch an d just
below t he gears mou nted on t he bad of the cha ssis
is the "to ne mod ule." The coax ante nna cable a nd con­
ne ctor is also shown running t o t he tf partition. Before
th e final a d justmen t of the rf coil s, t he bo tto m pla te
13 II 17" mad e of al uminum is secu red fo r good shield­
In g.

The audio sect ion is a 12AT7 voltage ampli­
fier and a 6AQ5 as a power amplifier which
drives a Stancor A-3822 output transformer.
T he secondary of this transformer is shunted
with a No. 44 pilot lamp to protect the voice
coil on t he 4" built-in speaker. This speaker is
disabled by inserting a phone plug into either
the front panel jack or the real' jack when
using a larger speaker or low impedance
phones.

The mode switch located at the far end from
the front panel is a ceramic two wafer 2 pole, 6
position per wafer Centralab switch No. 2011
with the stop set for 4 positions. This switch
is mounted on a br acket f astened to the main
chassis and is gear driven for the pur pose of
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C\A.Jit~ the vAQQ eNew
CRYSTAL CONTROLLED

FREQUENCY SYNTHESIZER

SSB· CW.AM

Thc Harker & Williamson Model 6100 Transmittcr has been engineered
and built t o give the discriminating operator the ultimate in SSB and
CW operation.
The crystal lattice filtcr method of sideband generation is employed.
Excellent sideband suppression, advanced ALC circuitry, and many other
fcatures are included in this ruggedly constructed t ransmitter.

Delivery: September .•... Price $875.00

DROP US A CARD (DEPT. 14) rou COLORFUL, DESCml'TIVE BROCII UltEl

BARKER & WILLIAMSON, Inc.
CRadlo COIlUllUItLCaHoll 8qulpmell( glllce 1992

BRISTOL, PENNSYLVANIA • STillwell 8-5581
....... . ...~t_• . .. . . ... .. ......... ...-0'_"""
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locating th is switch right at t he detectors.
Shielded wires are unnecessary beca use of the
very shor t lea ds to t his switch. The switching
of opera tional mode is accomplished by select­
ing the detectors and at t he sa me t ime f eeding
B + to the des ired pa rt of the ci rcui t as shown
in the schematic.

Main power supply is of a f ull wave design,
using a 5Y3 rectifier and a P C8405 Stancor
power transformer , with a Stancor C1421 fil t er

choke. An 8 mfd input capacitor and a 100 mfd
fi lter capacitor at t he output makes a hum f ree
power sour ce. S ince a la rge number of tubes
are used in this receiver, t he heater supply
was insufficient in t he power transformer alone,
so an additional filamen t tra nsfor mer had to
be used and the heaters cur rents so divided
that neither t ransformer was overloaded. The
filament transformer is a Stancor P6466 a 3
amp job. Volt age regulator which is a OA2,

,
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SAVINGS ON NEW
SEMICONDUCTORS! !

DIODES

ZENER DIODES
3,4 watt 20% 4.3piv
3,4 watt 20 % 6.2piv
3,4 watt 20 % 8.Spiv
3,4 walt 20 % 15. piv
:¥.. watt 20 % 22. pi v

1 watt 20% 4.3 v
1 walt 20% 6.2 v
1 watt 20% 8.5v
1 watt 20% 15. v
1 watt 20% 22. v

Double anode 6 .3v + 20%

TRANSISTORS
Similar CK721. CK722. CK786 2 for 6O¢
PNP rep l'm't 4-lrans rodio 2.10
PNP repl 'm't S-trons radio 2.45
PNP rep l'rn ' l 6·trans rodio 2.75

RECTIFIERS RECTIFIERS
$t.15 IOOmo lOOOpiv hj.V silicon $1.70 2amp SOpiv axial lead $0.15

l00mo 1500piv ht-v silicon 2.25 2amp l00piv axiol lead .27
1.15 100mQ 2000piv hi ·V silicon 2.95 2amp 200piv exiol leod .40
1.15 l00mo 3000piv hi-V silicon 4 .45 2amp 400piv axial lead .85
1.15 500mo 200piv epoxy, sim. IN2069 .30 20mp 600piv axial Ieed 1.20
1.15 SCOma 400piv epoxy, sim. IN2070 .40 20mp 800piv axial lead 1.60
1.35 SCOma 600piv epoxy, sim. I N2071 .70 20mp l000piv axial lead 2.80
1.35 ~~mo l~P~v replaces ;~~ .~~ 220mp 2'500

000
p!v ox!o', '"add 4 .30

001 35 mo PlV rep (Ices • amp p:y 0)(10 eo 6.
. 750ma 200piv replaces lN602 .33 120mp SOpiv replaces lNll99 .75

1.35 750ma 300piv replaces lN603 .39 120mp loopiv replaces lN1200 1.20
1.35 7SOma .wopi." replaces lN604 .048 120mp 200piv replaces lN1202 1.75
.50 750ma 500piv replaces 1N605 .60 12amp 400piv replaces 1N12lU 2.60

750ma 600piv replaces lN606 .75 12amp 600piv replaces 1N1206 3.75
750ma 700piv .9 .5 12amp BOOpiv 6.90
]sOma Boopiv 1.25 12amp l000piv - 9.50
750ma 900piv 1.50 20amp 10 400 piv. Coni. Rect. 14.00
]sOma 1000piv ).95 2Samp SOpiv replaces lN248A 1..50
7S0ma lSOOpiv 3.25 2Samp 100piv replaces 1N249A 2.50
72SOma 200S00p!v , lN202. '.',75 2samp 200piv replaces IN250A 3.70amp P IV rep aces •
2amp 100piv replaces 1N347 .30 ;~amp ~~p~v rep:aces I N;13:A ....75
2amp 200piv replaces 1N2027 .45 amp PIV rep aces IN 13 A 7.75

10 for 2amp 400piv replaces I N2029 .90 ~amp B~p!v - 10.00
German'm replaces IN34A •••• $0.98 2amp 600piv replaces 1N2031 1.35 ~mp 5OP!v . I IN 11 ~.~g

38 2amp BOOpiv replaces lN 1236 1.75 mp PIV SImi ar 4 8 .
Similar IN137, 1N137A, lN1, 2amp 1000piv replaces lN3366 2.90 SOamp l00piv similar lN4128 s.98

etc. ... ... • • . • • . • •• •••..... 1.20 2amp 1500piv replaces 1N3371 4.70 SCamp 200piv similar 1N4138 6.50
Gen. purp, glan silicon ••• •• • .98 2amp 2000piv 6.50 SOamp <4OOpiv 9.75
R-f gen. purp repleees I N82A . ' .98 20mp Cant. eeet. simi/or 2Nl600 3.50 500mp 600piv 16.00
NOTE: All semiconductors listed obov. or. NEW-CLEANI fully guoronteed . Subject to your opprovo l. AMUICAN

MA DE o nd individually te sted to meet above ra ti ngs.

SEND f OR nEE CATALOG

Order Direct
Shipped Prepo id

MOOIFIEO "MILLER"
8FO TRANS 2 3/4". 2 I/a- x I !loIa" MINI BOI(

r- - ..."'iii6 - - - 6 C4- - 210:.""~'11
I r- -·., ....----'1 HPO I. S G '"

I I" 200 REI
,~ .

I: ---, Ta, JO' I
:e so : -= -=I -e- BFO : lOO K SWITCHCRAFT I
I

PIT CH I 150 * 35001 F P JACK I
ON FRONTI '*'0 ~

PANEL I 100 B

I :, I• 6 .3...c -=
I L....- J .02 I
L . - J------ - - - - - -
NOTE : REPLACE ORIGINAL TUNING CAPllQ TOR IN THE

TRAHSFORMER WITH NPO lSO",,,,f * TO

TUNE TO 8S KC.

* POS 4 ON 411' "'F"[R. SEE MOOE SWITCHING.

Stancor P6469 25 volt at 1. amp transformer
and a 500 rna rectifier.

Di.1
One of the most difficult items to make is

a commercial looking dial. If you ever tried to
duplicate a sna ppy looking dial for your re­
ceiver, VFO or what have you, you have prob­
ably made several of them before you obtained
sa t isfact ion ; at least this was the case of this
dial. Several attempts were made before a sat ­
isfactory dial was assembled without the use

8FO MOOOL E

-

«

-
-

•

J

150 volt regulator tube supplies power to the
VHF tuning oscillator, the BFO oscillator and
the bias for rf and if gain control a s seen in
t he schemat ic. DC motor power supply is a
half wave selenium rectifier type, using a

BFO Module: Mini-box chassis 20/.." II: 21/a II: 10/&".
6C4 triode connected as H a rt le y cscilletor using

modified Miller 1898 BFO transformer. Cathode output
through switch-craft Jack 3501 f P and plug 3502.
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Back View showing t he xte l converters, 25 volt DC
power supply, and the small d rive motor. To the left
of t he motor is .t he speaker with the pilot bulb over.
load protection. In back of t he motor is the converter
switch modu le ·showing the switch-craft plugs. To t he
rig ht of the converters is the audio amplifier and t he
four detectors. In front of the detectors is the second
mixer and t he crysta l oscilla tors.

of cement. A cross sectional detail is shown
how this was accomplished with great success.
The dial scale was drawn with India ink on
a piece of transparent tracing cloth. Then two
6%" discs of ?E" plexiglass were cut out with

. R fl y-cut t er. Placing the cloth scale between the
two plexiglass disc and securing them in place,
as shown 011 t he detail, makes a blemish proof
dial comparable to the silk screen dials used
on commercial equipment.

Converte rs

Looking at the back of this receiver you will
notice the t hree identical boxes to the r ight
of the power transformer. These are the ban­
tam converters previously described in Oct.
1960 issue of 73. Slight mechanical modifica­
tions were necessary to enable them to fit into
this design but the good circuit was left alone.
In modify ing the units the mini boxes which
are Bud CU-3003A, 4" x 2%," x 2l4" are used
so that t he adjustable ceramic antenna coupl­
ing capacitor can be placed above the coax an­
tenna connector for easier access to peaking.

CROSS SECTION DETAIL
OF DIA!. CONSTRUCTION

1/4 " SHAFT

__312-56 FLAT HEAD
- MACHINE SCREWS

120· APAR T.

NOTE: PRESSURE OF TWO
LUCITE OISCS HOLOS CALIBRATED
Ol AL FIRMI.Y - REQUIRES NO
CEMENT

2) PILOT UTES SO PlACEO
AS NOT TO CREATt aRIGHT
SPOTS IN THE DIAL

n
CAliBRATEO OIAI. ON PAPER
OR TRACING a...oTH

liB" CLEAR lIB' LUCITE DISC SANDEO
LUCITE _~_ ON ONE SlOE TO MAKE IT
DISC .., TRANSLUSCENT,

T
ALUMINUM Hue WITH SE T

6 1/4' SCREW

,.

Previously t h is capacitor was trimmed from
the side of the mini box and had to be adjusted
before securing the converter in place. The if
output connector was also changed to switch­
craft 3501 FP and placed on top of the con­
verter. This connector is much smaller and
lends itself for better arrangement. All coil
forms used in these converters are J. W. Miller
ceramic foil forms No. 4400 because of smooth­
er peaking action and rugged construction.

Converter plug-in assembly is made up of
two L shaped pieces of aluminum 7" long by
214" high by Ilk" wide which are arranged
into a rectangular tunnel to house the power
w ires and the coax cables. These L pieces are
held together by spacers and only one L is
secured to t he main chassis by 4-40 screws.
T he other L piece which is held by the spacers
has t he cut-outs for the three Jones connectors
S-303-AB and the three :tA" holes for the min­
iature coax if cables seen in the picture. The
S-303-AB connectors are fastened by binding
head 4-40 machine screws which are placed in

AMPHENOL
COAX CONN.
ON FflONT
PANNEL

CONVERTER SWITCH
MODULE SANO 4

ANT, COIL
SWITCHCRAFT MIN COAX CABLE (RF MOOULE)
• • 'A'" '''' Fe} .-------.-.-.---
... " ..... 'IV> .,"'_:-"::::::_=_:"-::::'__::~_sw PLUG 3~02 ""... I'I' .~ ._ ·_" _ ,

' . , , ' -··X ,..-:::::::.:.::.::':.ii-' . II
".."" /'/Xr....; --:.=_:.::;,;~, I '.,.

MIN BOX r -, ··f' ---·',',11 i!,
3V2"X21/B"xl~/e" I ....." ii ill

_~~C-",I \~ .... ... .:::, II iii ii
1I0v 10K J of." I ii ii ; ii

60,,", II2W I t.1-~ I .. iii ~~ A-

I

1N
' I II, .. _.

I ,·,'!I ~_. B
, .L·· C~__'J 1 1 " - ·

r- -r, -, 1".. !! {j4_I8MC IF}

r- --;::J -J,..... IIetNTRALAB' •
2002 2
POLE. 2-6
POS. sw.

Front View, showing a ll controls and engraved no­
menclature for ease of operating. The two buttons to
t he right of t he ca lib rated dial are the push butto n
motor switches. Just to the right of th ese switches is
the kn urled disc for vernier tun ing. Whe n the pictu re
was taken, the plexiqless window with a black hai r li ne
for the dell was re moved to eliminate reflections.

NOn
A . lOB Me CONVERTER.
B • 14 4 MC C(JIIVER TER.
C • 152 MC CONVERTER.

NEON PANEl. UTES. ow.co
SERIES 249-7B40 (OATAUTESl
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I

I Price ·1

Letters

Co·Axi al
Antenna
for CB.

Model CO-CBI
Price $34.50

Stacked
Co:Axial
Antennas.

Call

State

Write for
Price.

-

Model T8 1000
Cash Price $89.75

Only $8.35 per month

Model T8 1000-4

Cash Price $112.50

Only $10.50 per month

Model T8 500
Cash Price $55.95

Only $5.20 per month

Model T8 750
Cash Price $67.50

Only $6.30 per month

MAIL YOUR ORDER TODAY

SATISFACTION GUARANTEED

: HORNET ANTENNA PRODUCTS CO., INC.
I BOX 808, DUNCAN, OKLAHOMA
I Plene rush the Hornet Antenna indicated below for a IO-day

I
tr ial. If not satisfied. I agree to return the antenna prepaid
within 10 days without obliga tion.

8 I prefer shi pment to be c.o.d. 25% is inclosed.
Payment in full is inclosed.

n I wish to use your Time Payment Plan.
[M Odel I Description

I
I
I
I
I
1

! Na m::===========~~~~~===! Address
I City

D- 5496-C

ON fROHT PANEL

D-5495 RF

QTH AMATEUR RADIO
LOCATION MAP

United States & Adj. Parts Canada-Mexico
BRAND NEW - UP TO DATE!

SHOWS MA.NY CITIES Of 250 POP. & ALL O VER .5,000
TOPOGRAPHIC fEATURES, RAILROADS, HI GHWAYS

& RIVERS
PERTINENT DATA All STATES IN THE LOWER MARGIN
IN 6 BEAUTIFUL COLORS 52"){ 34" IDEAL MURAL SIZE

CO-ORDINA.TES FOR QUICK QTH DETERMINATION
A CALLBOOK COMPANION - IDEAL PIN MAP

CHART SHOWS ALL FREQUENCIES OF RADIO SPECTRUM
(AMATE UR & COMMERCIAL) (.500 KC-30,OOO MC)

SCALE 1" - 6.5 MILES; MAILED IN STURDY MAP TUBE
PRICE: $3.00

S_ picture of ma p in June 73, poge 19.
Molle chec!cs pa yoble to NOrmCln Wa lll.r W5GOS

905 Midland Savings Bldg., Midland, Texas
ADDL. POSTAGE OUTSIDE U.S.A.

BAN D 2
BA N D 3
BAND 4.

IN9.J..ATED CAM
28 VCl..T ON 1\INlN G

REV£RSAIlLE CAP SHAFT
MOTOR POWER SUPF\..Y MOOl.l.E. DC MOTOR II
r S'fANcoR--5OO"MA-' - --- - LIMIT

I Pl;469 .'''~L;'''~C~'JI_h'-z:,,'l sw2$2w Q A - ~r,:will .000m'1A.i..3 - 50-. I
1 IL --I

oversize holes to permit good alignment of
converters.

In conclusion may I say t hat in t he past
few months I have received a number of let­
ters and post cards voici ng constructive criti­
cism from those that are duplicating the "Tri­
Mode Monitor" described in Nov. 1960 issue of
this magazine. Most of the mail s ta t ed that
pertinent detai ls and photos were not included
in the manuscript t hereby making construction
of that project more di fficult. So to comply
with these requests, I sincerely hope t hat those
of you who will attempt this project find in
this manuscript sufficient material to go ahead
without delay-Good luck!

To Frank Lodi my thanks for the u se of his
ca mera .

To Howa rd Trieb KVEPB my thanks for
his part in processing the pictures.... W 9D UT

J. W. Miller eeus
ANT. RF 080.
A-5495 A-5495 R F A-5496-0

remove 10 turns
D-5495 R F B-5496-C
0-5 495 R F 0 -5496-C

3 but r emove 3T f rom os s

BAND 1

2 $ VOLT POWER SlJPPLY AND MOTOR SWI TCltl NG

B-5495-A
C-5495-A
Sam e as h a nd
coil on ly.

BAND 5 D-5495·A
BAND 6 con verter s
2-1600 KC IF J. W. Mille r 9 13-W I T ra nsform er
1-1600 K C LIM. J . W. Mille r 913-W I Tra n sformer
1-1600 KC DISC J. W. M ille r 913-W D T r ans forme r

Alternate
If 85 KC if transformers are not available

3-50 KC IF J . W . Miller 1898-A X transformers. Use
xtals of 1550 KC a nd 1650 for second conversion

I-BFO TRANS. J. W. Miller 1898-BF O
3-CON VE R TE RS

IS-COI L FORMS J. W. Miller No. 4400 ce rem ic
%'" x 1 I/16'"

see Oct. 1960 73 :Ms ga zin l" for det a ils

Kote
All resistors unless otherwise noted are 1J.z watt.
All ceremtc d isc: eepacitore are " R MO dlscaps."
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Tom McConn K2CM
146 H illcre st Ave nue
Mo rristown, New Jersey

73 Tests The

Waters Universal

Hybrid Coupler

A Break-through •
111 Operating V ersatility

N O\V here is someth ing really NE~V in
1 phone patches and the gang will want to
know about it. If the Waters Universal Hybrid
Coupler were nothing more than a cracking
good fa ne patch (which it is) it is competi­
tively pri ced at $49.50 net. As fone patches
go, it's about as near a "set-and-forget" item as
we've tried-including some pretty fan cy and
some home-spun versions. But this neat little
gadget in p roviding facilit y for connecting in
your tape recorder, affords a range of oper­
ating and experimental capability not hereto­
fore available.

Regardless of your opera ting interests,
phone or C\V, traffic handler or experimenter,
DXer or plain rag-chewer, you are likely to
find the record and playback feature fulfill ing
a need few of us have rea lized could he satis­
fied so conveniently. Let's take a case we've
all encountered for example-"Look Oxt, I
hate to tell you because I can't describe it,
hut there's someth ing wrong with your signal
there and I think you'll want to have a look
around and see if you can run down the
trouble." So you bat around a while t rying to
find out wha t is meant-maybe make a few
checks with other stations- and end up with
so mun y confusing versions and pot-shot
guesses that soon y Oll arc staring out into space

54

confused and contemplating tak ing up stamp
collecting. Not now, you don't- with the
Hybrid Coupler and tape recorder. You switch
the Coupler to HECORD STATION, put the
transmitter all the dummy antenna, crank
down the gain of the receiver, and record your
signals righ t there in your own stationl Now
you know what the gang "could n't describe"
to you and you can check and make ad jus t­
ments until you know the signal is a good one .

The experimenter will use the record­
playback featu re like he uses his oscilloscope­
in fact, as a supplement thereto- for checking
out his audio, a new filter, modulation capabil­
ity, linearity adjustments, compressor charac­
teristics and a host of other things. It's well
enough and necessary to see on the scope what
the signal looks like, but what else than the
Universal H ybrid coupler and the tape re­
corder to tell you what it sounds like? After
all, it's what the receiving operator hears that
counts. And another thing-if the receiving op­
erator asks you to tell him what he sounds like
you just switch the Coupler to PLAYBACK
TO X~ITR and shoot his stuff righ t back 10
him. If you do satellite tracking like we do
here a t K2.C~l . you glamor ize the gang with
the signals from OSCAH (or some other bird )
as received 0 11 the la test pass! For satellite
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HERE IS THE SENSATIONAL NEW
SINGLE SIDEBAND TRANSCEIVER
YOU'VE BEEN HEARI NG ABOUT!!

• One Band, High Efficiency Design
• Rugged High Duality Construction
• 180 walts PEP Input, 6005 Final
• High Frequency Crystal Filter
• Mobile, Portable, Fixed Station

Models for 20, 40, and 75 MeIers Now In Production

NET PRICE, from authorized dealers only

Matching 12 Volt Power Supply $99 .50

For Additional Information See Your Dealer, or write:

SlIVan Engineering Company

SEPTEMBER 19b2

OCEANSIDE,
CALIfORNIA

55



it. When W9XYZ comes on I say "Hey Joe,
I got some word on your XYL" and I spill the
tape when I switch the Coupler to PLAY­
BACK TO XMTR. Easy, eh . Real traffic men
will need no priming. They'll accept messages
by telephone by recording direct from the line
and "store" them till net time. They will
save net time by recording incoming radio
traffic for "copy" later after the net is closed.
The Coupler provides this facility.

DXers can exchange information on that
"rare one" by recording as they work him and

tracking, gentlemen, recording is the only way.
You've got all your data canned immediately
and available for call-out at any time.

I'm not what you call a traffic man and
maybe you aren't either but we all like to do
a favor. Like when I get "Say Mac, when you
talk to W9XYZ tonight will you tell him his
XYL will be on F lite 513 arriving Cbicago
O'Hare Airport at 2 :20 tomorrow afternoon
and he's to meet her and bring the dog along ."
Gosh, I used to have scraps of paper all over
the place, but not now. I just say "Hold it
Fred-now give me that again" and mean­
while I've switched my Coupler to RECOI\D
STATION, fl ipped on the recorder, and I got

playing back the signal characteristics to pals
they want to cut in on how to find him.

Since you're working with voice or CW, a
very ordinary "monaural" recorder does the joh
very nicely. No need to swipe the family hi-f
stereo job from Junior or the XYL, though it
will do just dandy, if you can get away with it.
The point here is that many hi-fl buffs are re­
placing the older recorders with the new
snazzy jobs and the second-hand jobs are found
in the want-ads of your local paper and can be
picked up quite reasonably.

Whether you foot-switch from REC to
SEND, use push-to-talk or work voice-operate
or use CW, AM or SSB makes little difference
in applying the Universal Hybrid Coupler to
your station. This is all covered in the manual
that comes with the device. And the pack­
age is designed with thought of affording con­
venience in locating the Coupler in your oper~

ating position. If vertical mounting fi ts better
than horizontal in your layout, you simply re­
move the front panel and reverse it and the
panel designations are reading the righ t way.
Clever, ain't it?

The front panel carries only the six-position
function switch and the output and input
gain controls. These gain controls accommo­
date your leaving the transmitter and receiver
controls in their normal positions so you don't
have to fuss with things when you switch in
the Coupler-and this is nice. With the func­
tion switch at RECORD STATION your radio
equipment operates normally and the recorder
takes both sides of your QSO. At PLAYBACK
TO TRANSMITTER, what's on the tape goes
out on the air and your receiver speaker is
automatically connected to monitor the stuff
outgoing. In the OFF position, telephone line
is absolutely clear and disconnected and your
station functions as normally. At RECORD
LINE your station is still as used normally but
the tape recorder is bridged on the telephone
line available to take down an incoming

." ..,,~. ""~..", " . '" , .
"" 0"." ..,,_. ".,... ."".,.,,,.. ." ...... ",... ......" . " ".,

"

FIG I SCHEMATIC

WATERS UNIVERSAL HYBRID
COUPLER - MODEL 3001

=.1.- '~=-TIi:~~~• ' . ~ ..~.• • " ... . '. - -- - l·,..... .. " ,.,., ,,. ....,.- ......... " ::" .· ... ,...,,, ~ ... ...· '.., - ' ...

" ' . ' .

Now 3 w oy.

• FIBERGLAS SPREADERS . . only $99.50
• ALUMINUM SPREADERS only $79.50
• BAMBOO SPREADERS o nly $67.50

All models use the hea vy du ty Cubex support structure - 2" 0 .0.
tubula r alum. boom - Heat treated alum. spiders - Hi·Gain - Hi·
FBR - Single feed line optional.
Lou. Wind Re d .r....e_Lill:h l Welghl, o ..ly 2 7 llu.-TY Roror H....d l••
-Lotti SJJ"R-Pre-Iuned Refleelor Coil_No 5 1gb,
The CUBEX MK III gives you 3 FULL SIZE. FULL EFFICIENCY. beam
antennas w ith sepa ra te FULL WAVE drive n . I.ments on eoch bond. All
this in hoi' the horizontal spoce req ui red by 0 3 el, 20 mfr. beom.

- WRITE fO R FREE BROCHU RE "t"
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RAN GE STYLE

~ '27 MC (CB) 73-0

::: 1 )0·)5 MC 73-1
~ I
• 35-42 MC 73-2c ,
0
0• 42-~ MC 7J.ll-0
-c 10 Meters 73·3.-u,

15 Meters 73·4c ,

0 20 Meters 73-5~

~- 40 Meters 7]-6
~

'" SO Meters 73-7

~ 40 Meters 7].g-~ ».s- SO Met ers
~

• CAP-C!'. , 5
lo 4 , SSMC 73-10

Tow~n are shipp<:"<! to y our
hom e klloclied <10....". FOil
K a"sa~ Ci t y, M o. 4t h cia...
f rc ill h t. !'rice R !I" bj ect t o
ch a nge .• , .... e r d e r no w t
Send check or m oney order

, • or write for f ree informa_
tion.

VESTO CO . , Inc .
20th and Clay

North Kansas C,ly , Mo

SMALL DOWN PMT.- EASY TERMS

You can l"n'Ct t his to ....er yourself. Just d ill:
fo ur ho les, >let a nch or postll in pla~, bol t t he
pien 's toget lll'r, 5J,i ft. la'..h1e r Hectio lls make
It ~iUIy 10 ....ork high~r all to....er goes up. H's
a lot of f un to build your own tower - and
_Vetl you money. tool

HURRICANE PROOF!
VESTO TOW ERS HAVE

NEVER FAILEDI
• 4 -Post Construction for Greeter

Str.engthl
• Galvaulaed Steel - Will L ast a

L ifet.ime

• SAFE - Ladder to T op Platform
~ COMPLETE - Ready to Assemble

a Attractive-no guy wires .

..... 1lI1f[ ,00.'
f OIll C;O M Pl [ l[

,1lI[[ IN f orM A1' 0 '"
..folD p"'01 0 ~IlIAPH S

Width of I ID.se F.qu.1
to 1/5 IId eh t __-,-,-,-, _

\'esto Towt'rs are av.. ilable in
a wide r ange of "izes to meee
requirements of a ",a re ura and
eommercrat """r9 ali ke. N ote
t he low price" for t hese Qual it y
lifet im e rowerw: 22 -J 159,
28'· ' It4. 33'-' 22:t, 39'·' 275,
44'.' 3U, MI'-' 351. ",-I 40S.
Ill '· ' 41.3, 77'·1 724, 100'-' 11:12.

Shakespeare construction -and
your SSB mobile transceiver
-It' s what 's inside thi s sing le b ond, bose
loa d e d WONDERQD thot g ives it notable
power-handling capab ilities : an ai r-co re
(1) -optimum coil efficiency re q ui re s thi s
-reinforced b y a holl ow cylinde r (2).
Co il (3) wou nd in low e r sectio n o f on­
ten no to reduce loss, is embedded in a
la minate of tiny glaH fibers (4), rod ­
length for flex ibility , FiberglaH spiral
wrap (5) odds impact stre ng th,

~
"Ver y Impress ive P ack age i '

COLU MBIA PRODUCTS COMPANY
~ Sha ke sp eare Co . Subsidia ry, Co lumbia, S, C.
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message from the «twisted pair." In the
PATCH/RECORD STATION & LINE you
are in the fone patch position and can or not.
as you choose. record all that goes on, yourself
on your own telephone instrument, the distant
party on the wire, and the p arty at the distant
radio terminal with whom you are in contact,
Your receiver speaker and microphone are in­
active-you handle the whole business on the
telephone. Messages received via radio and
recorded may be delivered by telephone by
switching to PLAYBACK TO LINE. In either
this or the RECORD LINE position your sta­
tion is not involved and may therefore either
be shut down or on the air.

All connections to the Coupler are made to
the back of the instrument thus keeping the
front panel clean. The "set-and-forget" NULL
BALANCE control is also on the back. The
Universal Hybrid Coupler provides such an
unusually ample margin of balance that it may
be adjusted on either a local or tell call connec­
tion that, once set, it just doesn't need to be
touched again. All circuit elements of the
Coupler are inactive, there is nothing to de­
teriorate. and a high degree of stability and
reliability is thus afforded.

The circuit is shown in Fig. 1. The tele­
phone line enters the Coupler through an rf
filter to choke and by-pass any signal your tele­
phone line may pick up from your antenna.
A T-pad isolates the hybrid network, Z" and
affords ease and stability of balance adjust­
ment. Eight decks of switchpoints arrange the
circuitry for the function selected by the oper­
ator.

We're not given much to going overboard
with predictions, but we'll hazard a guess that
the Universal Hybrid Coupler is going to find
its way into many a ham station-not only be­
cause it's a good fane patch, but because,
phone patch or not, it provides so many other
useful features which are handy to have and
have not heretofore been so conveniently avail­
able. Here at K2Cl\I we've found the thing
grows in on you-like a grid dipper, or an
oscilloscope-you get to wondering how you
got along without it.



(W2NSD from page 4)

little VHF Amateur magazine. It is kind of sad
to sec it go-for the fellows that put it out
worked hard for a long time to try and make
it succeed in supporting itself. As I recall, the
bulletin started back in 1957 or 8 as Channel
A, a bulletin devoted to the doings of a small
six meter net in northern new Jersey. Bob
Brown K2ZSQ did a nice interesting job of it
uud fellows started requesting subscriptions
from other areas. As the bulletin outgrew the
litt le net the nam e was changed to QSO. Then
as it grew further into a ll all-p urpose VHF
bulletin the name was again changed to VHF
Amateur. Now all tha t remains of about five
long hard years of work arc a few yellowing
back issues.

Older timers will perhaps remember hack
to the VHF Xews bv Bill ~lc~att. This was

•

SEE PAGE 54

SEE YOUR DEALER

The Waters Universal
Hybrid Coupler

(phone patch to you)

only $49.50 at all distributors
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a marvelous VHF bulletin and I treasure my
back issues of it. This one was gobbled up
by CQ back in 1952 or thereabouts. Bill sold
out to CQ and ran the column in CQ for a few
months before he gave up and quit completely.

Goodbye VHF Amateur.

Radio Cairo

The Potomac Valley Radio Club has lodged
a complaint against Badia Cairo for violating
the internat ional frequency agreement and op­
erating on 7050 kc. This segment of the 40
meter band is allocated internationally to the
amateurs and He has no business there. It
just might be helpful for clubs and interested
amateurs to log recept ion of Re and send
letters to HC, the In ternational Telecommuui­
cations Union in Geneva, and the FCC. After
the 1000th official complaint we might get
some results.

Parts

Xational Badia Company has been busy
adding to their rather wide line of parts. You
might send for a catalog and let •em know
that hams still buy parts. You may be inter­
ested in their new line of low torque capaci­
tors which are bnll-bennuged to a fair-the-well
(for working with small synchros) and should
be great for an inert ia dial. Then there are a
couple of reduct ion mechanisms which reduce
shaft rotation by 5: 1 or 10: 1, miniaturized and
b.r ll-bearingcd. There are over 100 d ifferent
models so you rea lly have to have the catalog.

ATV Bulletin

The second issue of the Ham·TV bimonthly
bulletin has just been published. This is a
real interesting little ( 12 pages ) paper which
not only gives the latest operating news for
TV hams, but also has some hot construction
and conversion articles. Editor Shadbolt
\ VpKYQ brings \IS three excellent articles this
time, one by Jim Kennedy K6~IIO on how to
convert UIl l" converters to ham TV reception.
This article covers the general conversion and
goes into part iculars on the Mallory Indue­
tuner, the nM E Model 200, and the G.E.
UB F- 103. Bruce Robinson VE90X has a fine
ar ticle on the conversion of the surplus moni­
tor receiver which was originally designed to
accompany the famous ATJJAT K iconoscope
cameras. This monitor is the ID-66/ A.\ :Il- l
(available from US # 1 Electronics) . Bruce
also has a technical art icle on de restoration.
The ATV Bulletin costs just $1.00 per year
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Antenna Systems and Installations

•

Factory Parts & Service for:

GRAHAM RADIO INC.

Marine Radio

Citizens Band

Stereo

Test Equipment

Power Supplies

Hi-Fi

AMATRONICS, INC.
(formerly Eastern Communications)

91.46 LEFFERTS BOULEVARD

RICHMOND HILL lB. NEW VORK

Phone: Hickory 1~7890

looking for Service?

Amateur & Commercial transmit­
ters & receivers

TOWARDS THE PURCHASE OF THE

NEW HALLICRAFTERS
SXIOIA at $445.00 AM~nUR

AMATEUR DEPT. 5

505 MAIN STREET ' . READING. MASS
Tel. 944-4000 (Ar. o Cod. 617)

.--HEY!'----,
WE WANT YOUR
OI.D RECEIVER

WE WILL ALLOW IN TRADE FOR
GOOD USED RECEIVERS AS FOLLOWS

HaUL 538 E $75.00 Ha mm HQ I29X.$ 150.oo
Ha UL 510S 150.00 Ha mm HQ I40X. 175.00
Halli. SX I IO 170.00 Hamm HQ IOO . . IbO.OO
Helll. 5S5 125.00 Hamm HQ II O.• 225.00
Hal ll. 599 150.00 Hamm HQI60 . . 250.00
Nationa l 5W54 . b5.00 National NC8S . 110.00
National NC60 . 80.00 National NC98 . 135.00
Nation a l NCI25 \50.00 Nati onal NCIS8 120.00
Na tiona l NCI73 135.00 National NCI09 145.00
Natl. NC IB30 . 200.00 Nat l. NC 2400 .. 125.00

11 Your Receiver Is Not listed, Pleose Ask for Speciol
quote.Mountaintopping

One of my joys dO\\11 through the years
has been operating from the top of a mountain
during VHF contests. There is nothing like a
few tho usand feet of height to holster up DIlC'S

score. I even have to admit tha t the avnil­
ability of Pack Monndnuck, on e of the most
popular New England YHF mountaintops,
had more than a little to do with the selec­
tion of Peterborough as the first place to look
for a new location for 73. The 73 HQ is ex­
actly 3 .5 miles down Route 101 from the
Pack.

Now, after partially surviving the VHF
Amateur magazine VHF' contest, I can see that
trying to operate a VHF stat ion in the immedi­
ate vicinity of a popular mountaintop has its
drawbacks. One of those non-crosstalk Telco
converters would have been very beneficial.
The Memorial Hi gh School Hadto Club of
Manchester took over the mountain and all we
heard here for the weekend on six and two
was Kay One Ugly Green Zombie, buoyed by
seven inexhaustible youngsters.

I really can't grurnhle about it because they
had the tim e of their lives and I'm all for such
outings. This is one of the big benefits of the
AHRL Field Day. But I can see where I have
some mixed benefits on this mountain . \Vhat
a ll earth will happen if the 73 clan moves up
Oil the mountain for a contest at the same time
as the Swamp clan with Sam Harris \ VI FZ]
as their prophet? Can two kilowatt two meter
stations with 64 element beams work side hy
side? Tune in on two and see.

Now that we have a huge hnmsack to dec­
orate it would nice to have some more unusual
license plates to hang around . I'm particularly
interested in gett ing call letter plates where
the call letters are out-of-dist rict calls . Xly
meager collection now consists of a few
\V2~SD New Hampsh ire plates and a couple
\V6T HN Tennessee plates. If anyone has any
old plates like this to spare we would ap­
preciate their sending 'trn on up to us.

OLD License Plates

for six issues. Send a dollar to 73, Peter­
borough, N.H. and mark it for ATV, we'll
sends issues 1 & 2.

Remember The Conelrad

The FCC, giving the arched bones a little
kick, officially pronounced Conelrad dead on

(Turn to pag e 74 )

SEPTEMBER 1962 59



ALASKA

ARGENTINA

AUSTRALIA

CANAL ZONE

ENGLAND

GERMANY

HAWAII

INDrA

JAPAN

MEXICO
PHILIPPINE'S

PUERTO RICO

SOUTH AFRICA

U.S.S.R.

ALASKA

ARGENTINA

AUSTRALIA

CANAL ZONE
ENGLAND

GERMANY
HAWAII

INDIA

JAPAN

MEXICO

PHILIPPINE'S

PUERTO RICO
SOUTH AFRICA

U.S.S.R.

ALASKA

ARGENTINA

AUSTRALIA

CANAL ZONE
ENGLAND

GERMANY

HAWAII

INDIA

JAPAN

MEXICO
PHILIPPINE'S

PUERTO RICO

SOUTH AFRICA

U.S.S.R.

•••••••••••••••mmmmmmmm.
1IIIII1IIIIIII1IIIII1IIIIIII1IIIIIII!S•••••m ······ IIIIIIII....... ..... :: ::::

:: :::::::::: ::::: : :::::: ::::: :::::: : :::::: ::::: ::::::.....·I11III I11III••••••••••I11IIII11III••••IIIIIIII·'·..· ..:::1:: ::::: :: ::::::::: ::: : :: : : :...... . .
_m•••••••••moo·········································· ..... ...... ........ . ..... .. . ........., ,, " ~ ~ : : : : ~ . : : : : : :: : : : : : : ::: : : : :::::: :::::

••••••••••mmmmmmmllilllllllllllilllllllllll•••
••••••••••mmllllllm!Smmllllllllllllllllllllllllllm••
IIIillllllm••••••••••••ool!lliill!lliilllllllll ... . ... . ... .. . .
•••••••••••lIIIIIIImllllllllmllllllllllllllllmllllllll.. ••m•••••••••••••••••••mmmm
mllllll••••••••••mllllllll ' .... . ... .. .... . ... .. ... . -.. . . .
1IIII••••••••••••IIIIIIIIIIIIIIII!S•••••mmm
•••••••••••mlllllm6lmm · · ·IIIIIIIIII1II.. . .-.... • ',"",,"" ,,, ,,. ,, '.'.'.'.'.'.'.:.:.:.:.'." " ." ~~ ....
~ l888lIlll8ll88ll ::: : ::::: :: : :::::: :: :: :: :::::: : :: ::: :::::::::::: J88888J88888J88888_

•••••••••••m=m~mm=IIIIIIII•••••

oolllllloo••••••••••••llllllllmllllllllllllllllmmmmm· ·mmmmmml!lliil••••oo .. .... ... . .
.'."'.' ·lIIIIImm•••••••••""".""".'""."""."""."""IIIIIIII '.'."".c'.'.'.'.'... . .•..•. ... . .• . . .

;,;;;;;;;;;;;""" "":;,;, ;, , ''',''''''''''''', "",,"""",." ' '' ' ''~~~ ~':••••••••••••==mmnnmmm•••
••••••••••••mm!S!Smm!Smm•••","'" ""mmm••••••••••llllllllllllllllm :;, ::: :::;,::::;,:, :: :::;,: :,' ",, ;,:::::::::: :: ... .. .. .. .... .. .. .
••••••••••••••mmmmm•••••
!Smmm•••••••••••••••mmmmm!Sm•••••••••••lllillmmmmml!lliill!lliillllill !,~ ~ ,~! ! : ~, ~

mllllllmm•••••••••••mllllll.. .lIImm""""""""" """""" "","""....... ."'" """",'"
IIl1iii••••••••mmiimJm~~:::m ! : :::: : : : :::m.iiJm
•••••••••••••IIIIIIIII11IIII11IIII11IIIIIIIIIII. • •••

oollllllllllllllilll••••••••••••mmlllllllll!lliilEllllllllllllllllm""",""!S1IiIII1IiIII!S!S•••••I11IIIIIIIIIII """""" ,,,,,',, ,,"'""'= """..... .. . .. ..
!!;;!!;!!!!! ""'"''"'IIIIIIII I11III I11III••••••••"""·.·,," , m"""m"""""", """• . . .• . . . . .• • . ... . . ."'", IIIIIIII" !S!S.. .......••• .mIIIIIIII""""""......."",.,.,,, """"",,,,;,;, ",,,,. ..
••••••••••••••liBiiiBiiimmllm.""".
••••••••••••••mllllllllllllllllllmm. •
"""",'" """ ,;,;, ;,;,;, ;,;" "",,, ,';,;, ;,;, ;, " ' '' 'mmmliilmiiii•••••••••iiliii.'"'''' ", .... ".'.
!Smmmmm••••••••••••mmmm~ ~ ~ ~ g ! ~~ ~ ~ !

!S••••••••••m!S ·..·· ..· . ....... . _. . .... . .... . ....... . .
mllllllll!SIIIIIlIlllll!S••••••••••IIIIIIIIIIIIIIII•••IIIIIIIIII:m : ~
mmmm••••••••mm· · """","""," ..... ... .. .

!S1IIIIIII1IIIIl••••••••••mlim••iiN:'i'iii::'••iili
••••••••••••••••mmm•••••

- -



path New York to San Francisco (2,600
miles) , t he local time centered on t he mid-point
of t he path will be Ph hours later t han at
San Francisco and 172 hours earlier than in
New York (the t ime difference between New
York and San Francisco is 3 hours) . Looking
up the lIBF's next to the 2,500 mile listings
will give the H BF to use. In San Francisco
subt r act 1% hours from the time periods listed
for local time and in New York add 1% hours
to the t ime periods listed for local time.

Vacuum Variable, J enning s typ e 'u' 50
to 250MMFO. 15KV• . . . . . . . . ... . . .. $59.50

Isolation Tra nsform er, 1200 Watts,
UTC·R-76 $24.50

1-177 Manua l, Tube Tester, TM-II-2b27. $1.59/
AN/ PRS·3, Mine Det ector Manual, TM- '

5·9540 $2.59<
TCS Ca ble, Tran s. $3.50, REC. $3.00,

Remote $4.50 th e set $ 10.00
Mounting FT·154 for BC·348 Receiver . . $2.59
THE PRICES ABOVE DELIVER THE MERCHANDISE TO

YOUR DOOR - EVERY ITEM NEW

" SATISFACTIO N GUARANTEED"

C 0 1147 Venice Blvd.
• Los Angel. , 15, Coli'.HIWAY

//-0;
Red uo," Interferen" and Fer ALL Amattur Tran• •
No l•• on All Makll Shari mitten. Guaranteed for
Wave R.uIYlri. Mak ll World !lOO Wall. Power fOl' PI .
Wid. Reoeptl on 8treng.r. Net It LInt Dlnd f eed.
CI.arer In All BUld.1 Lll ht. Neat. Wllthorpnof

COmplet l .. . hown tot.1 lene th l ot ft . with 87 u . or n obm
bal.need reedltne. HI· lmpact molded r Oloo. ot trap, . (Wt. I os.
I " II: Ii " lood. Veu Ju.t tune to d..lrttl 1I.lId for b....Ull:. r..
'ui U. Eu .n. nt for ALL world...ld••hort-w." r eethl" and
am.t lMlr Iran.mIUen . Fo r NOVICK AND ALL CLAsS AUA ·
TEVR81 NO EXT R'A T UNERS OR OADGE'r8 NE EDED I
Ellmln.lH Ii .ep.rale antmn.. wllh n eelllllt perform.1lt'1
IIU.ranlMd. IJ .. as In","", V f it _II baftd 1ft., Pli. NO
HAYWIRE 80t~8Z APPEAR ANCE I EASY INSTALL.lTION I
81· 41·2t·1li-a .~er b.Jld• . e-plet• • •• • .••• ••••• •• • •" C.' 5
40-%8·15·11 me'" b.nds. 54-ft. .... t. (best for w-w . wl' . , IS."
!O-15-11 met", hands. Du. 1 Trap. 24 -n .•ntIllD I ..
SE ND ONLY IS.OO (eub. ee., JIlol . nd p.,. poIlm. n b.l.ne.
COD plu. """t..~ no . rriul or . end full pric. for poatp.ld
delivery. Free mrermeuon.

AuU"bl.. 01117 trom:
WFST £RN R A D i O Oeot . "" . 9 K earney. Nebraska

For t he DX propagation chart. I have listed
the HB F which is the best H am Band Fre­
quency to he used for the time periods given.
A higher HB F wiII not work and a lower HB F
somet imes wiII work, but not nearly as well.
The time is in GMT, not local time.

The Short Path propagation chart has been
set up to show what RB F to use fo r cover age
between the 48 states. Alaska and Hawaii a r e
covered in the DX chart. The use of this chart
is somewhat differ ent t han t he DX chart.
First. t he time is t he local time (entered on
the mid-point of the path. Second, the dista nce
given in miles is the Great Circle path dis ta nce
because of the Earth's curvature. H ere are a
couple of examples of how to use the chart.
A.) To work the path Boston to :l\I ia mi (1250
miles), the local time centered on the mid­
point of the path is the same in Boston as
in Miami. Looking up the HB F 's next to the
1250 mile listings will g ive the HBF to use
and the t ime periods g iven will be the sa me
at each end of the circuit . B.) T o work the

Devid A. Brown K21GY
30 Lambert Avenue
FMmingd ole . N. Y.

Propagation Charts

Advance Forecast : September 1962

Good : 4-9, 14-26

Fa ir: 1-3, 10-13,27-28

Bad: 29-30

LOCAL TIME 00 01 02 03 04 oe 06 07 08 09 10 II 12 13 14 l:i 16 17 18 19 20 21 22 23

2500 MILES
2250 MILES
2000 MILES
1750 MILES
1500 MILES
1250 MILES
IDOO MILES
750 MILES
500 MILES
250 MILES
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New Products
recorded at 15 " 'PM and presents a sketch
of the life of Nikolu T esla in Morse Code.
Played at 33J~ rpm it comes out at 15 \VP11 ;
at 45 rmp you hear it at 20 \VP~t and at 7R
rpm the code speed is 35 \\'P~l. This record
is an ideal way to increase code speed for it
no t only gives you perfect sending, but it
gives you exact code speeds to measure your
progress. See the Epsilon ad on page 67 of
this issue and th e piece on page 65 of the
August 1961 issue.

Propagation Products, one of our more re­
cent advertisers, p iloted by \V-IEXQ, mentions
th at he is looking for tech manuals that may be
laying around the shack. Bill wants surplus
or commercial manuals on aircraft or elec­
tronics, including old ham equipment mnuuuls
and hack dated ham magazines. Get a bid
from Box 242, Jacksonville, Florida .

Lafayette has beaten the dollar-a-watt line
with their new 90 watt C\V input Starflite .
Tunes 80 through 10 meters, holds fixe crys­
tals (external VFO provision ) , controlled car­
rier modulation, grid-block ke ying, 6146 final.
$82.75 in kit form. It even has a built-in low
pass filter to keep t'ie Indians down. If you
send for informat ion on th is one tell 'em you
saw it in Fortune and we'll drive 'em nuts
trying to find it there. Lafayette, III Jericho,
Syosset, N. Y.

Webste r Xlunufactunng. a brand new au­
vertiser (page 31, write 'em), has a new
mount which requires only one single I -h"
hole instead of the usual four holes. This is
very handy since you ca n yank the amount
when you get ready to pawn off that old
wreck 0 11 some unsuspectin g car dealer and
fill th e hole with the usual old broadcast whip.

E psilon Records has just announced a new
code record, ERIO03. The 12" LP, which sells
for $2.49, contains 46~ minutes of perfect code

Quite a Hendfull

Jim Morrissett brought one of the Topaz
converters back with him when he reported
for managing editor duty while I was off sell­
ing subscriptions in Europe. Somehow you
don't really get the idea of the compactness
of this unit until you arc holding one in your
ha11(1. I've read the T opaz ads, of course, and
even noted the dimen sions they list , but still
the actual converter was a surp rise. 250 watts
in th at tin y package! (4" x 4'f" x 6" approx.} .

Topaz has mod els designed for most of the
commercial transceivers and transmitters that
you might consider using in your car. They
particularly have specific models for the Swan
Transceiver and the Collins K\VM units. The
outputs are available ill the various units from
600 to 800 volts for th e high voltage and
around 300 volts for the medium voltage. plus
a b ias output. Even the turn-on relay is built
into most models, sparing your transceiver
the high currents involved and cutting down
the heavy cabling.

By keeping the power supply floatin g they
hove surmounted the usual prohlem of positive
or negative grounding. .\Iost of the models
are for 12 volt systems, however, they have
just recently come out with the first comrner-

Hole in One

•-
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ci~lny availab le transistorized supply giving
2uO watts of output with 6 volts input. This
provides me with an answer to the chaps who
write ill with a tear ill their voice, wanting
to know what they can do ill the way of
mobile gcar to put in their Volkswagen or
Porsches, six volt cars. T opaz has six different
six volt models available and they will handle
most of the commercial t ranscei\:e rs and rigs.
Drop a Bile to T opaz and get their detailed
specs. 3802 IIouston Street, San Diego 10,
Californ ia. Tell 'em W ayne sent you.

K8LPI has come up
w ith a bookle t on
" Simp lifie d Moth f or
the HomshCJck" t hat
you mustn 'l mi n . Th is
b ooklet p resents the
sim p les t and most un­
derstandable explana­
t ion o f the moth that
w e need for hom radio
wor k Ihat we h o ve
ever seen . It cove r s
with utter simplici ty
Ohm 's l o w , sq ua res ,
roots. powen, f requen­
cy VS meten, LIe,
log s, e tc. It even in­
troduce s you t o the
slid e ru le . This will be
o ne o f t he best in ­
vestme n ts you' ve e ver
made. 50';

Th is litt le t w e lve page book­
le t will be an interes ting
oddition to your library . It
will not only give you qui te
a ro u nded body of informa­
t ion abo ut all sorts o f co ils,
b u t is a fine thing to whip
o u t and show so meone who
is inte re sted in learning
a bout radi o . Marvelousl y
written b y Run Summerville
K88 YN, it is 0150 well il­
lu strate d . 11 coven 0 11 t ypes
of coils o nd d iscu n e s the ir
re sista nce , ind uctonce , re o
e cte nee , Q , o nd d istributed

J cepc citonee. only 50¢

. ,,- ", ..
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Crank-Up

••

Holm has announced the availability of their
#6 tower in a crank-up model in heights fro m
18 to 54 feet. It wouldn't hurt for you to drop
them a note and fi nd out more about th is.
Rolm , Box :?:OOO, Peoria, Illinois. Tell 'em you
read about it.

TRANSMITTERS & RECEIVERS

VIKING Challenger , factory wired. li ke new 595.00
ELMAC PMR · 8, Af -61 and M 1010 . upply..............• 235.00
TCS XMITTER . Receivef" a nd 12 V. l ullply 75.00
GONSETT Communleallon · MonitOf". 132· 152 M.C......•..• 79.00
HARVEY WELLS Bandmuter Del llle. less 2 mtr . . . . . .•.. "9.00
APRI· I aeeervee ..ith 3 ni ls ..•........ . . .•.....•.... .• . 15.00
El.OI CO SS B 500 watt amll .. 80 thru 10 195.00
COLLINS Mechanieal f ilter. t ypo F-455 0-31. ne 35.00

MISCELLANEOUS
O.f . Reeei n r , OAE·I and loop........... ....•...........
VAR IACS-S am p.- S9.9$, 10 amp.-5 14.9';" 18 .m p ..
T BS Transmitter. 100 W.. 60· 80 M.C.-6 Mtr ,., ..
CODE KEYER TG· 34A. t eaches tGd& .
RCA AVT_15A. AVT ·11 2A. 80 Mtr . Xmltter .

$35.00
24.00
35.00
24.00
IS.OO

Johnson Vikin, 11 $155.00
B&W 500-S 199.00
Hammef"lu rNI H .Q. 129. 130.00
Elc:o 120 65.00
Hanrey.We-l l5 R.G Ree: . 19.00
Colli ns 5 lJ ....•....•.• 375.00
Johnson Vikin, I 95.00
S . 106. 6 Mtr•........ 35.00
SuPer Pro. 119. 11 5 V. 95.00
N.C. 98 19.00
S.1 08• .54· 34 M.C. . . . . 99.00
Globe Chid 9OA. . . . .. . 49.00
Gonn t G·H . CB , Itl!W •• 69.00
HRO .nd 4 coils 95.00

Ham mHlund HQ-I ,w . .. $169.00
Heath OX - IOO . •. . . . . • . 145.00
Sonar S RT.120 & Vf O. 75.00
Globe Chief P eLuI 8 . . . . 59.00
RBM or RBS Ree: . 115 v_ 59.00
Halliar .flen .5-85 a ee. . 80.00
Viking Advetlturer . . . . . 35.00
Heath DX_40 55.00
S · U , AM and FM 15.00
Super Pro 794B. 11 5 V•. 145..00
SX -l1 . . . .. . . •. . . . . . . . 85.00
VikIng Mabi le Xmith . 65.00
G lob", Scout 68(t .. ... ... 59.00
ARC· I lind ARC-4 . . .. . 24.00

TEST E9UIPMENT
TUBE CHECKER- Hickok 600. Dyn. mutual eond 515.00
RCA WT · I IO·A Automatie tube ehe-eker 125.00
TUBE CHEC KER-Pnei$e : 116 or : 11 1. 65.00
fREQ. METER-B .C. 221 Ir LM. wit h ea l. book _._. 55.00
fREQ. METERS-as above but with 110 V. A.C_...•...• 69.00
fREQ. MHER-Navy LM type, IH I ea l. book .. . . 29.00
K NIG HTV.T. V.M.-flas automatie H lf nekl ng ran ge seale

and indieaton ...•.•...........•. _ _ 125.00
SCDPES-Ollmont :241-$15.00 : # 224-A-$50.00: :: 208- 65.00
SCOPES-W .E. TS-34A or #SI)-545.00. Heath 5" 24.00
BROW NING LABS.. ON·5. 5 Ineh Osci Ilosynchroseape . . . . 95.00
SIG NAL GE N.- AM. f M. 100 K.C.· 12() M.C. Triplett #3433 69.00
SIG . GE N.-Hlek ak # IS3X . AM. fM , 10() K.C.·110 M.C 65. 00
SIG . GEN .-Elco # 3 15. 15 K.C.• I50 M.C 35.00
S IG. GE N.-felTh 1: 18B-$39.00. f erris :: 10. B 29.00
SWEEP CALIBRA TOR-B ro..nino L.bs. GL.22A .50.00
WoE . AUDiO OSC.-19-C. S PC or TS_391A /U 20 eydes t l)

15.000 cycle, ...••... _........ .. .... .... ..... .......... "9.00
SCOP E- Tektroni l type 5 12. 5 lneh ........•........•..... 225.00
Q METERS-M odell 160-A . nd 170-A ..•.........• .•.•. 115.00
GENERAL RAPIO-:l00·A. 50 ey.-5 M.C 12.5.00
G.R . : P _522A SIG . GEN .• 250· 1000 M.C.....•.• ...•. _.•. lSO.OO
S IG. GEN ._M elUurefll llnts # 15• .50 . 400 M.C 125.00
HEWLETT_PACKARD_ :1 520A. hiOh speed deead ll sealer.. 150.00
DU MO NT 21 5 Lo.. freq . Linear Time Base GeneratOf" 65. 00
ESTER LINE·A NG US Reeorden ..•.. .. ...... , 95. 00
G.R . 916- A Radio f req uency Br idoe . . . .. . . . . . . . • . . . . . .. . 150.00
G. R. SOund Lewel Meter 159·B 95.00

Prices are bosed on fai r relotive va lues. Av oid deloy - e ndase sufficient postoge - exceu will be returne d .
F.O .B. He mpste o d - 25% with C.O.D. O rden - W E 8 UY AND TRADE

ALGERADO ELECTRONICS CO.
Pho n. IV. 9-0808 37 GREENWICH ST., HEMPSTEAD, N, Y.
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George Thurston W4MLE
3407 Prod Drive
Tellehessee. Florida

"SO who needs full break-in? I never handle
t raffic."

So OK. You work DX i Rag chew? Don't like
QRM? Read on. If you use CW at aU, f uU
break-in is like the automatic transmission on
a car. You can get along without it, but there's
nothing like it.

Full break-in is any system which will let
you hear during brief pauses in your sending.
It speeds your operating immensely. There are
no switches to throw to go from send to re­
ceive. Hit the key-s-you're on. Let go-you're
listening.

DX? You can hear other stations calling t ho
boy you're after. T ime it right, and your call
will be the la st one, and in the clear.

Rag chewing? You can hear that South
American phone when he clobbers your fre­
quency-c-and just stop sending until he drifts
down the band a little. And the guy on the
other end can stop you to tell you he's on the
land-line, so "pse QRX."

Contests? \Vork 'em and log 'em. No switches
to throw.

"Yeah, but what about all that racket in the
phones-the clicks, squawks, grunts, blaats and
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the original

FROM $ 5 9 . 9 8 ~
Send for F REE literature on the COIl1­

plata une or VAr\OUARD radiophones.
tor industry. Civ il D efense , CAP .
CItizens and Amateur banda. ],fade in
the U.S.A. and luaranteed ~ )·ea rs.

VANGUARD ELECTRONIC LABS.
190-" 8 99th Av' .• HDllla 23. N. Y.

HALO
Salurn 6 Anlenna only . $11.95

Salurn 6 plus masl &
bumper mounl .. .. . $16.95

SATURN 6

HI-PAR Products Co.
FITCHBURG, MASSACHUSETTS

EIMAC 4X150A/4010 SOCKETS

1000 pi eces includ ing nuts, bolts, w ashers, grommets,
springs, c1omps, e yele ts, lugs, spa cers, ete., in miscellane­
ous s izes which ore so hondy when needed. In handy

'Cr.O.tb~ 'sb~~..~r~:.~i~..o.~~,:,,~~~~. ~~.~:.~: . ~.o. $1 .50
" l es" Catlin W9GAI

DELTA DISTRIBUTING 2357 York St.• Bl ue Isla nd , III.

HARDWARE ASSORTMENT

WALKIE-TALKIE RADIOPHONES

~ HamKerchiefs~,

For the Ham-OM-Yl-XYl Personalized
with His or Her Station Call Sign­

Free Brochure the linen 'Closet •
19J06 LIVERNOIS • DETROIT 21 , MICH.

2 sockets in silver plated chassis, 4%" x 81f.." x 2" ,
with ci rcuitry fo r screen & cat hod e insta lled. Re­
moved from equipment, excellent ccndx. 6 pounds.
$10.00.
Sockets for 8298, 832A, ce ramic. 60¢, 4 fo r $2.00.
Pi-network loading capacitors. 5-sections, 2000 mmf.
max. total. 6" long, J/8 " shaft . Advertised elsewhere
at $4.95, our price $2.00 New. 4 lbs.
Fl exible cou pling for cap. above, %" to If..". 35¢.

_.;D-:ept. H-9

screeches? And besides, [ don 't like h aving to
tune in my own s ig na l all t he time to moni­
tor."

Relax. All that's solved. It takes one tube,
one relay, a neon lamp and three diodes.

Here's how it works.

Audio Grid Block Keying

How II W orks

You just key the receiver. T he audio part
of the receiver, to be exact, so you don't hear
all that racket. And feed in a " sidetone" to
monitor your own keying.

That's all there is to it.
The keying is clickless, thumpless, squawk­

less and so f a st t hat a st rong st a t ion can
"break" through a st r ing of dots at 25 wpm.

The diagram shows how this is accomplished.
This is not a blow-by-blow construction arti­

cle. Nothing is critical. It can be built on any
convenient chassi s, in any convenient nook or
cranny. It can have its ow n power s upply or
can stea l power from existing equipment.

Changes required in your r eceiver are very
minor and you can avoid them completely, if
you want to build an additional s mall ampli­
fier. No changes a t all are made in the trans­
mitter, a ssuming t hat you're already keying
the oscillator (or mixer of a het erodyne rig) .

P ower requirement s are small . Filament
volt age for one t ube, 150 volts positive at 20
ma and 150 volts nega t ive at 5 rna .

Cost ? Nil, if you have a good junk box .
Maybe $15 if you buy parts new and steal
voltages from ex isting equipment.

'with the key open, V4 is cut off by blocking
bias, no plate current flows and the relay r e­
mains open-resting. One pair of contacts of
the DPDT r elay shor t the grid resi stors for
V2 to ground and the st age operates a s an
ordinary audio amplifier.

The other pair of relay contacts shor ts the
g r id of VI to ground, preventing it f r om f eed­
ing any side tone to the aud io output st ag e.

When the key closes, plate cur r ent through
V4 ca uses the relay t o pull in . T his r emoves
both the short circuits .

A hundred and fifty volts negative bias cuts
off V2, so that it won't pass any of t he audio
arriving fom t he r eceiver's demodulator ("sec­
ond detector" if you like). At the same time,
VI is permitted to amplify the audio output of
t he little NE2 relaxation oscillator. And the
out pu t of VI is f ed to the grid of the r eceiv­
er's audio ou t put st ag e, wh ich has not been
affected by the blocking bias.

Thus, almost instantaneousl y, t he r eceiver
"goes dead" and the s idetone pops up in t he
speaker , or phones. When the key goes up,
the r everse happens.

JEFF-TRONICSThe Rela y

If you have a DPDT relay in your elect ronic
4791 MEMPHI S AVE. • CLEVELAND 9, OHIO
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The only changes in the receiver are indi­
cated by the broken-line box in the diagram.

You don't want dc bias voltages on your
receiver volume control. It makes for noisy
operation. So you isolate the arm of the pot
with a blocking capacitor. Bia s is fed to t he
grid through the 2:\1 resistor shown. Exact
value is not critical but should be approximate-

keyer, you can eliminate V4 a nd the relay alto­
gether and use the keyer relay contacts to do
the job. Most keyera, unfortunately. have a
SPDT relay. And if you use a bug or hand­
key, you wil l need some means of operating
t he keying relay. This is about the simplest
way to do it.

Sidetone Generator

An)' kind of audio oscillator device may be
used. An NE2 was chosen because it can work
from voltage of either polarity, it is cheap,
small, effective and requires no filament supply.

I t will be necessary to fiddle with values of
C2, R2 and R6 to get the audio pitch you like.
R2 permits varying the pitch from the front
panel. The bigger the resistance of R2 com­
pared to R6, the greater range of pitch control
you'll have. Different values will be required
for different voltages. The values shown are
about right to start experimenting with, for
a voltage of about 150.

R3 permits controlling the volume of the
sidetone from the front panel. Sidetone level
in the speaker or phones is completely inde­
pendent of the setting of the receiver volume
control. It is determined solely by the setting
of R3.

At the author's station, the whole unit is
built into a home brew \V9TO keyer chassis.
The keyer already supplies all the necessar y
voltages, sidetone generator and ampli fie r.

Unfortunately, the T O keyer normally uses
a SPDT relay, a nd t h is had to be changed to
a DPDT unit.

It might be possible to use the ci r cuit shown
in F ig. 2 to use t he SP DT relay in a TO keyer,
for t ransmi tters using grid-block keying.
T ransmitter bias is used to block t he g r id of
the aidetone amplifier. I have not tr ied t his
approach, but it should work nicely.

Receiver Modifications

ly 3 or 4 times t he value of the audio pot, be­
cause it is in parallel with it for ~udio. '.!-'oo
low a value would reduce t he affective resist­
a nce of the pot.

Sidetone is fed to the output stage t hrough
a shielded wire connected directly to the grid.
R4 may be mounted in the break-in unit..Its
va lue should not be too high in propor t ion
to the value of the V3 grid resistor, since the
two in series form a voltage divider for the
sidetone audio voltage, with the grid tapped
down on it. High values of R4 will result in
low sidetone levels. R4 may not even be strict­
ly necessary but it probably helps keep down
injection of tube noise and hum from VI.

If you don't want to tear in and modify that
new 1200 Super Gizmo receiver, you don't need
to. J ust build a simple two-tube audio ampli­
fier and feed it from the receiver headphone
jack. Then key the grid and feed the audio
tone to the outboard amplifier.

Key Shaping

w it hout some kind of key shaping, the
rapid make-break of the blocking bias on the
audio grid could produce clicks. "~e don't want
these.

The solution is key character shaping with
an HC network. (Or the use of an audio peak
clipper in t he following stage.) .

This is the function of R 7, the I N34, CI a nd
RI. When t he key goes down , bias is applied
to t he grid t hrough Rl a nd R7 in ser ies. But it
must charge Cl first. The higher t he combined
resista nce of R7 a nd RI, and t he larger the
capacity of CI, t he longer it takes the bias to
reach t he value required to cut off the t ube.

If it reaches th is value too quickl y, a click
results . If it reaches t his value too slowly, a
click or squawk results, because the transmit­
ter may come on before the tube cuts off.

Beca use of the polarity of the I N34, its tor­
'ward resistance (very low ) shunts R7. So t he
charging time is determined almost entirely by
R l and CI. Charge time should be made as
short as possible without producing clicks on
t he "make."

\Vhen the key is lifted, CI discharges to
ground through R7 . But this time, the high
back resistance of the diode shunts R7 and the
effective value is approximately that of R7,
so C1 discharges slower than it charged, for
high values of R7, and faster than it charged
for low values of R7. If the resistance of H7
is zero, discharge is virtually instantaneous.
This could produce a click. If discharge is
too slow, the receiver won't "open up" quickly
between letters.

It is not possible to give exact values for
R7, R1 or CI. They will be different for each
audio tube which may be keyed, and they will
be d ifferent for different values of bias voltage.

In general, they should be adjusted to g-ive
t he fastest keying possible without clicks. The
value of RI must be kept above 500K because
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when the key is up, HI shunts the bia s supply
as a bleeder. Too Iow a value will overload the
supply or overheat the resistor.

Receive r Front End Prot ection

A TR switch will work fine to keep damag­
ing amounts of rf out of the receiver's front
end. I use a separate receiving' antenna, how­
ever, and I protect the receiver with a pair of
I N34's connected back to back, across t he an­
tenna terminals . Transmitter input-up to 1
KW.

At very low voltag-es, the IN34's have very
high resistance, both in the forward a nd back
directions. They have no effect on receiver
performance.

When high rf voltages are present from
the t ransmitter, however, they conduct heav­
ily a nd the receiver behaves a s though the
antenna terminals were shor ted toget her . S im­
ple, but effective.

Many hams use an X E2 or NE I across the
a ntenna ter mina ls for t he same purpose.

Comments

Like every construction project, no matter
how simple, t h is one ha s t hree phases :

(1 ) putting it t ogether
(2) figur ing out why it doesn't work
(3) Getting it to work right.
It's a real pleasure to be a ble to tell t he guy

on the other end "QSK HR OM," , .. \V4lULE

~-MAIL.---,
your $3,00 annual dues today aIHI get all the
privileges of cha rte r membership in the COIl ­

rineutal QSL Club. You'll be enti tled to nu­
[il/dted use of the Club's free automated mail­
ing scrcicc. It seems paradoxical, but you save
lots of dollars by spend ing a few. Exciting new
contest s that arc uniq ue and fa st becoming
major I ram events. C lub sa nctioned in all 50
states ami Canada . Scud dues now and start
using free services.

THE CONTINENTAL QSL CLUB
P. O. Box '2

DABEL STATION • DAYTON 20, OHIO

"Littl e ~on. ter " A~~O_L(Y Pat . 2 . 988 . ~9' BATT~Y power ed; ~ MILS
NO tu~e • • ~O tr_n. l.tor •• NO w o r~up . 20 · 4~ 'P~. SKLF-COrpLST I~G
KIGHT or LEFT 1>0040 4 . I~T£iU.OC U;]) . St r d gh t . semi . rl11.L _u to:na tle
Prototy~e to_ta d 00 t he . I r FOUR yeer• • Pr io e . r . ody t o i O ~J9 . 9 ~
~ J. T R~LAY ~~. 2' North !v.oue . St . J onnstnr1 . Vormoot

FSK a 9mc Osc.
H ere is a ci rcuit d eveloped for [requcucy

shi ft keying a 9 me Crys tal Oscillator.
T he output of th is oscillator feeding into a

9 me SSB rig replacing the outp ut of the 9 me
SSB Generator will give the 850 cycle shift
required for HTTY.

Closing- of the contacts produces the h igher
tone, the lower tone being set by adjusting the
2-"5 mmfd condenser. T he frequency sh ift
will remain the same on all bands.

.. . WsJPHY

NUVISTORS
BRAND NEW RCA, bulk packed.
2CW4, 6CW4 or 6054, any 3,
postpaid anywhere in the U.S.A.

$5.25
with 3 sockets, $5.75

"GOODIE" sheet with every order.

BC ELECTRONICS
2333 S. MICHI GAN AVE.

CH ICAGO 16, ru, CA',met 5·2235
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The Frequency Response Argument

A N ew Approach

T HEHE are probably as many opinions
among phone operators as to the "best"

frequency response for a transmitter as there
are phone operators. Those who bought their
eq uipment could care less, but the fellows
who roll their own are sometimes highly con­
cerned, since they have the power to alter com­
ponents to achieve better results- embarrass­
ingly enough sometimes better than that
pretty store-bought thing.

There are books by the boxful telling how
to adj ust your eq uipment for the most potent­
sounding signal. And the b est of these were
written by fellows who did the testing under
the most favorable possible conditions with
some of the world's finest test equipment .

That's where the rub comes in-they didn't
run their signals th rough a transmitter and
receiver. And that is a highly important step,
chiefly because of the limited amount of audio
power that the transmitter can handle. When
these boys did their testing they did it with
signal sources feeding amplifiers that could
very easily drive the headphones that the
listeners wore. Although some electrical noise
may have been added to the signal, every­
thing was kept very linear. This is very fine
for the lab, but when it comes to testing a
new-found frequency response curve over the
air, that signal is definitely going to run
through a transmitter with limited modulation
capabilities and a receiver with a very definite
effect on the signal.
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James L. Tonne W5SUC

So here we go- at complete odds with the
"authorities."

Ye writer has built and operated a number
of amateur band transmitters, most of them
using modulation techniques of high quality.
Usually plate amplitude modulation was used,
somet imes efficiency (screen grid ) modulation
was employed. In each case, the optimum
frequency response to transmit was radically
different from that which it is commonly sup­
posed is best . By the way, don't laugh at
"high quality" being used in the same para­
graph as screen modulation. KFI in Los An­
geles, WOAI in San Antonio, WCKY in Cin­
cinnati and KDKA in Pittsburgh all use screen
modulation. Distortion? In the vicinity of 1%.

Frequency Response

Let us suppose that cond itions over the
communications path are more or less ideal,
and that a good signal to noise ratio exists,
say in excess of 15 or 20 db. The receiving
operator will doubtless open up the bandwidth
of his receiver in order to let more of the
high frequency components come through.
He will do this until the signal to noise ratio
of the signal as received begins to decline.
Seldom will the receiver be allowed to receive
components beyond 4000 cps.

It has been found by the writer that the
high frequencies do contribute considerable
intelligence. but that components above 4000
cps are to be considered secondary in im­
portance, ra ther than above 3000 cps as com­
monly published. To be ethical it is advisable
to cut off components that will definitely fall
outside the passband of the receiver at the
receiving end.

Heducing the frequency response on the low
end will increase intelligibility of the signal,
since the low end of the speech range has the
highest amount of power, and this range addi­
tionally contributes less to the signal intelli­
gibility for the amount of power it contains
than the high end. But cut ting out the low
frequencies entirely is not proper, as can be
shown.
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If the goal of this d eJiherate alteration of
the frequency response is to make all frequen­
cies have about the same amplitude, then the
proper thing to do is to install an eq ualizer
which mirrors the speech distribution. Such
an equalizer can be fab ricated quite simply
by using a high frequency boost of about 12
db/ octave above 1000 cps. The boost should
cease at about 3000 or 3500 cps. Such a
scheme will produce much better results than
cutting out the lows, and the two results will
sound quite different. Boosting the highs is
considerably easier to listen to, especially un­
del" adverse conditions .

Such a frequency response, Oat on the low
end and rising 0 11 the high end, is to be highl y
recommended.

Suppose now that instead of boosting the
highs we cut the lows. Suppose further that
we cut everything below 800 cps , as has actu­
ally been proposed. The audio level of the
signal as received is now critically dependent
on the bandwidth of the receiver at the re­
ceiving sta tion . If the receiver is quite wide,
suffi ciently so to capture all of the sidebands ,
then the signal to noi se ratio will be poor be­
cause of the interference and noise that prob­
ably will be on the channel. But if the band­
width is reduced, the modulation percentage
of the signal as detected is cut d own. It is
this very same red uction of modulation per­
centage b y the if strip that causes so much
trouble with oscilloscopic modulation checks
by the receiving operator. He will consistently
give out low modulation percentage reports
which will disagree with the transmitter op­
era tor. And yet both are correct- if you re­
member that the receiver will actually reduce
the high-frequency modulation percentage as
received. Indeed, if everythi ng below 800 cps
is removed at the transmitter and all above
800 cps is removed at the receiver through
the if selectivity, then there will be noth ing,
but nothing coming out of the receiver's loud­
speaker. Nothi ng, that is, but noise. F or it has
been proposed that such an extreme cut of the
low frequencies as transmitted be used und er
extreme circumstances. And under extreme
circumstances the receivin g operator w ill no
doubt sharpen his selectivity. Hence little of
the modulati on will be detected .

Whereas if some of the low end is left in­
tact, albeit red uced, then the receiver would
have someth ing left with wh ich to play re­
ga rdless of the amount of selectivity used .

Distortion

In practice it is found , p rovided tha t the
modulation system is nearly distortfonless, that

• New e nd load ing principle to
- mainta in effect ive radialian.

No ce nl e' loading e mp lo yed.
• Element lenglh, 11 ';

boom, 60".
• Tur ning radius. 7 '.
• Weigh!, 11 Ibs. Light enough

for TV Rol or.
• f e ed line, RG5BAU or equiv.
• SWR, le u Iho n 1.5:1 •

Mad e j 8 -24 Amateur_NIlI $54.95

W,j'e ' or Ijlero !u,e ana '~ e na me
0' you' nea re" M IN I _PRO D UC TS
d j"ribu 'o r •

e xclrtJivel
MINIATURIZED
'I-SAND ANTENNA

6'10'15'20 METERS

~'

IN CO M P AC T ANTENNAS

• Model C-4 Mulliband
Coo ..;a l Anlenna_
6-10-15-20 Mele"

Net $34.95

• Model M-4 Mobile
4-bond _ fits all
mounts, 5 · 3 " high

Net $ 16 .9 5

--

Two meter and six meter
FM equipment available

Motorola
FMTRU soc 144 M.e. $ 45.00
FMTR soo 50 M.e. 45.00
FMTRU 800 65.00 to 100.00
FMTR 800 65.00 to 100.00
50BR base stations 85.00
80Y base sta tions 150.00
FMTRU 41V 85.00
T44A6A 450 M.C. 100.00 and up
Many GE two meter and si x meter mobiles and bast"
stotions from $35.00 up. DuMont and Link units ovailoble.

WANTED:
TUBES, DIODE S, TRANSISTORS, MILITARY, COMMERCIAL
LAB-GRADE TEST EQUIPMENT, CO MPONENTS, PRC,
G RC EQUIPMENT, AIRCRAFT EQUIPMENT BY COLLI NS.
TOP PRIC ES. W RITE DETAILS,

BOB SANETT
W6REX, V & H RADIO ELECTRONICS, 2053 VENICE

BLVD., lOS ANGELES 6, CALIFORNIA .

TONS O F AMATEUR EQUIPMENT IN S TOCK

MO N • F R I 8 :3 0 to 8 ;00 SA T 8 : 30 t. 5 : 0 0

NORTHWEST ELECTRONICS, Inc.
P. o. BOX 7

WAlker 6-1121 CHESTERTON, INDIANA WAlker 6-1122
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SAN DIEGO
1331 India Street BE 9-0361
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In Summary

your signal sound of Be quality. then you are
on the right track as far as distortion is con­
cerned.
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Circuitry

Of probable interest is the frequency re­
sponse curve of the newer telephone sets- the
Type 500. See Fig. 1.

Methods used to boost the hi gh Frequenc ies
are very simple. If the speech amplifier has a
little gain to spare. merel y remove one of the
cathode b ypass capacitors and replace it with
a smaller value-typical values run from .025
to .1 m fd, depending on the value of the
cathode resistor. D o this for 2 or S stages and
you have it made. Or you can use ::I: simple
voltage d ivider with a small capaci tor to shunt
the h ighs around it. as in Fig. 3 . If any of
the low level stages have a capacitor from
some point to ground other than cathode or
screen, remove that capacitor as it is reducing
the high frequency response.

If you want to increase the lows, remember
two very important things: first you'll prob­
ab ly raise your hum level, and secondly the
mod ulator must b e clean as a whistle in order
to h andle th e lows without distortion . If you
can borrow distortion checking eq uipment, hy
an means do so.

0'

,.

the low end should be preserved as carefully
as possible. To make up for the losses in the
rest of the system, it might be advised to
actually raise th e response 0 11 the low end,
part icularly if a carbon microphone is to be
used . This must be done very carefully. Dis­
tortion must be kept to a low level. preferably
at th e vanishing point. TIle d egree of d istor­
tion that is allowable depends chiefly on two
things: the amount of reduction in intelligibil­
ity th at results from a hi gh degree of a udio
nonlinearity (d istortion ), a nd secondly the
increase in bandwidth that results from d is­
torting th e audio signal.

If the high frequencies are distorted. as for
example if a 3000 cps signal developed some
Srd and 5th h armonic distortion, th e intelli­
g ibility would not suffer in the least. That's
because 9000 and 15000 cps signals will not
be passed b y any modern day receiver. T he
fact that remains is that the signal as trans­
mitted will be broad. even if overmodulation
does not occur.

If such a h igh frequency d istortion occurs.
the only way that these components can b e
detected is b y t uning off to the side of the
signal. Their presence will be most obvious.
The signal will have the so-called "hairy" side­
bands.

If the low Frequencies are distorted, this
is the cause of some very irritating interrnodu­
lation t roubles. Un fortunately, the low fre­
quencies arc most difficult to keep distortion­
free if economy enters into the pi cture a t al l.
Large amounts of iron are required in the
modulator and the power supply must be cap­
able of handling the low frequency compo­
nents. If the low Frequencies are d istorted,
th en the high frequency components "riding
on top of" these signals will b e distorted too­
sometimes to the point of non-intelligibility.

A distortion figure of 50 db down would b e
gladly accepted by most broadcast stations,
whose typical distortion at 100% modulation
might run from 1 to 3'1. So if you can make
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GRANTHAM SCHOOL OF ELECTRONICS
73-P

PORTABLE 3 EI.
6 meter b eam.

(SO" x 4" folded)
Model No. ASO-3P

$10.95

821-19th Siree t, N.W.
Washington 6, D. C.OR1505 N. Western Ave.

Holl ywood 27, Colif.

Complete original maintenance manuals,
not repr in t s. APA-IO $5.00, APA-ll
$5.00, APA-17 $7.00, APN-I $6.50,
APN-4 $8.00, APN-9 $10.00, APN-70
$12.00, APR-I $7.50, APR-4 $7.50, TG-34
$2.00, A PT-5 $6.00, APX-6 $8.50, AR C-I
$8.50. ARC-2 $8.50, ARC-5 VHF $8.50.
ARC-5 LF $8.50, ARC-12 $10.00, ARN-5
$7.50, ARN-6 $4.00. ARC-27 $6.00, ARR-2
$7.50 , AAR-5 $8.50, ARR-7 $8.50, ARR­
15 $10.00, ART-13 maint . $12.50, calibra­
t ion $5.00. oper at ion $3.50, GO-9 $8.50,
GP-7 $8.50, BC-224-B C-348 (specify the
series letter) $8.50 each. SCH-274N
$8.50. BC-375 $7.50, ARB, RAX. ASH,
ATA, A TO, Ll\1 freq meter manuals ­
$7.50 ea . BC-1306 $7.50, BC-611 $6.50,
CV-31 $7.50, GRC-26 $9.00. Teletype
~Iod . 15 (TG-7 ) $6.50, BC-221 $7.50­
Lots of others, we pay postag-e on pre­
paid or ders. Send 1O¢ for lists of hun­
dreds of choice manuals. ' Ve will not be
undersold-let us know if anyone beats
our pr-ice.

Tech Manuals

T llo ko)" 10 better Jobs and higher pay III elec tron ics II a ls t
d an commere te t (llot amateur ) ].·.C. C. Il cense--Fttlenl (}O~ ' l

l'~I<I..n('(' of your quali fications u an or>erator- tl'chlllcian. \Yl'
t ra in you 'lulckly-l) )" mall or In r elldent dass". Get your
ht class }· ,C .C. Ill'fil.e In 12 l'..e{'kJ-~n prt'V lolls tra ini ng
nccesserr, Our I{'hools are located III J! olb 'ulou. "'lIhln l::lon ,
and seetue. Wrllc 10 either Oll e of Ihe addresses shown be low
for our F HEE hookl et Ca H"'rs in ~; h'( · l r..n i e ~ . lI'h1..h 1( 11' ''1
r mnl' l..te dela lls or our tratnluz.

Propagation Products Co.
P. O. BOX 242

JACKSONVILLE 1, FLA.

CUSHCRAFT .2' HAYWARD ST.
MANCHESTER, H. H.

• 2 Meter w ith mast
Model II AM-2M $8 .70

• 2 Meter stacked
COMPLET E
Mod el /I AM·22

• 6 Meter with ma st
M':)del # AM-6M
$12.50

• DUAL HALO with
mo st. M':)d. /I AM·26
$ 17 "5

best to boost the nigns msread. But frequen­
cies above 3000 cps are not too important,
and those above 4000 n eed not be transmitted
at all .

If the audio system h as poor low frequen cy
response, make up for that and get th e overall
response flat all the low end. Then, if the re­
ceiving opera tor uses considerab le select ivity,
your modulation will st ill hold up.

Keep distortion at the vanishing point. Op­
era te th e transmitter co nservatively. This will
make your signal cleaner, which makes for
higher intelligibility and a lso uses less spec­
trum.

Just because the other guy has a miserable
signal is no reason for th e rest to foll ow su it.

. .. W5SUC

(How's my W ho!l t? f rom page 31J

ments are a t each other's th roa ts. And while
th e diplomats in what may he a generic twi­
light grope for omens in thei r chicken entrails.
what messages do we send around the world?
HST. QSL. CUL.

Germane to all this m oaning I've been doing
about tnkiug IIp the slack in the bonds of man­
kind is a ll uncomfortably illustrative personal
experience. In June of 1941 I was slop ing
around th e d eck of a freighter docked a t
Shanghai. C lassy Japanese destroyers were hot­
rodding in the river and Imperial M arines with
fix ed bayonets patrolled the miserable streets
while I enjoyed the Chinese summer sun . A
blonde youth came up the gangway and asked
me for a job. Impossible. ] Ie hesitated and
then said he had a Telefunken short wave
receiver to sell. \Ve di scussed this and he told
me that he had had a ham station in Germany.
There wa s other gear for sale too and we
talked shop for <Illite a whil e but we d idn't
come to terms in the way he had hoped. I low­
ever I think we d id later, in another sense,
a fter I learned h ow manv European refugees
were t rapped and desperate th ere on the mud
b anks of the \Vhangpoo, selling every th ing they
possessed for food. I should have guessed, but
I let him walk away. When it was too late
to think of the man 1 remembered well how
curious I had been about his receiver. Tha t
was a long time ago, hut the memory is sharp
and clear. For impact nothing beats sudden
illumination of your image.

At yonI' expense I've deferred app lying
"Creon's Principle" in favor of anoth er rul e:
"When you have an uncomfortable thought ,
sh are it." And the best answer I have to the
question asked by K7~ZA is: "Abou t the same
as the average ham's, but I'm working on it."

. . . \V7lDF
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BOUND VOLUME $15
We have had a tough job getting enough

volumes of 73 bound to meet the demand, even
at the price of S15. This may be because so many
fellows have seen one around and have a hanker.
ing for the bright red cover and the first fifteen
issues of the magazine that are bound inside.

YEARLY BINDERS
$3.00

These are also in bright red and are stamped
either 1960·1 or 1962. You tell us which you want.
We managed to get some 1960·1 binders that will
hold 14 copies of the magazine. This makes for
a better fit if you don't have all 15 issues. Specify
large or small binder for this year.

INDEX

TO SURPLUS

$1.50

This is a masterful
compilation of all
articles that have
ever been printed on
surplus conversions,
complete with a brief
run-down of the con­
tent of each article

MRT·90 CONVERSION: 50c
This booklet gives complete conversion instruc­

tions for converting the little pack-set surplus
units into a fine two meter walkie-talkie. An ar­
ticle appeared in 73 on this unit in the October
1961 issue.

HAM-TV $3.00
TV is one of the newest

and most exciting phase-a
of bam activity. This book
gives clear and simple in­
structions for getting an
operating TV station on
the air for under $50 out­
lay! It is no wonder that
hundreds of fellows are
rushing to get on the air.
The interest has been so
high that a bi-monthly
bulletin has now been
started to keep everyone
up to date on the ad­
vances and latest stations
to get into operation.

TV BULLETIN
$1.00 per year

The first issue of the TV Bulletin is now ready
for mailing. This is a bi-monthly bulletin designed
to keep all fellows interested in Ham-TV up to
date on technical improvements in Ham-TV gear
and on all activities. In the first issue of the
Bulletin there is a list of all known hams who
are reported to be getting on the air on TV. The
Bulletin is edited by Mel Sbadbolt, W~KYQ,
the author of the popular HA~I-TV book. Get in
on this from the first issue and have a complete
set of information at your fingertips. The pres­
ent plans call for six issues of the Bulletin per
year, with at least 12 pages per issue.

MICKEY MIKER 50c
This is the first of our small booklets to come

off the press. It is a complete description of the
construction and operation of a little device
which will measure capacity to a high degree of
accuracy. This is a gadget that can be built out
of most junk boxes and will forever be a handy
item to have around when you are building some­
thing new or fixing something old.

BACK ISSUES

---73
_...­
•• •-'--

---73 ,-

73
Iiiill

•

It Itl 1"

1 I II II

I 10 U

.':glll.' "" •7 I. c-

· ( w

~
. ) JI'1"'­
"'#."' , ·1- <"'.:<~. .~.(,

"'.. /'::t:~u; ,
We have a diminishing stock of all back issues

except January 1961. We are willing to part with
this stock for only 50; each. How about that!

IMPEDANCE BRIDGE
$1 .00

Here is a complete set of full scale drawings
of the parts for the Impedance Bridge which was
featured in the August 1961 issue of 73. This
bridge is one of the most useful pieces of test
equipment that you could possibly build. It would
cost you hundreds of dollars to buy this unit
commercially made. This set of plans comes com­
plete with a reprint of the original article.

SSB TRANSCEIVER
SCHEMATIC $1.00

There have been many requests for a giant
sized schematic of the wonderful little transceiver
that appeared in the November 1961 issue of 73.
This schematic comes complete with a spare issue
of the magazine in case you missed it.

73 Ma gazine Peterborough, New Hampshire
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Radio Bookshop
We'll have a lot better sum­

mer of it if you'll make a slight

enlargement of your radio li­

brary. Order copiously.

52-HOW TO READ SCHEMATIC DIAGRAMS- Marks.
Co~ponenh & Diagram.; e lectrica l, electronic, cc, d e,
e udle, , f, TV. Storts with indlviduol circuits o nd corrie"
through complete equipments. $3.50

53-BASIC ELECTRONIC TEST PROCEDURES-Turner. This
book cove" lust obout every possibl e type of elect ronic
lest equipme nt a nd explains In deloi! ho w to us. it for
every purpose. Te.ting: oudio equipment, receive",
tr onsmitte" , transistors, photoce ls, d istortion, tube••
power • • • e tc. $8.00

I-ELECTRO NICS & RADIO ENGINEERING -T.n mon. One
of the most comp lete text book. ever p rin ted. 1078
p oge•• Theory , b ut easy 0,1 the malh. $15.50

4-RADIO AMATEUR CALL BOOK- Summer Ed ition. $5.00

32-RCA RADIOTRON DESIGNERS HANDBOOK-I500
pages of de. ign note. on every possible type of circuit.
Fabulous, Every design e ngin",r needs this one. $7.50

40-RADIO HANDBOOK. 15th EDITION-Orr (W6 SAl j.
Thi. is for o nd oway the best omateur radio hondbook
ever printed. a ve' 800 page.. $8.50

47 -PRACTICAL ELECTRONICS- Hertzberg (W2 DJJ). Al­
most solid wi th picture •. Touche. light ly on mony 0'­
~ct. of . electronics;: hom radio, .TV. tran.istor rodios,
hi-fi, mIcrowaves, t rouble-shoollng, Novice station
onlenna., lest equipment, etc. $2.50

$3.00 I

011 .urp lus
dote. Brief

$1.90

• • • • • •

. . . . . . . . . . . . . . . , . - . . . ,

734-INDE X TO SURPLUS- Bib ligora phy of
article. printe d In all rod io maga rine. to
descript ion, etc.

SON -FIRST CLASS RADIOTELEPHONE LICENSE HAND~

BOOK. Everything you need to know to get your h t
license. More thon a Q & A book, you' ll understond
what it is a ll about when you get throug h this one.

$4.95

C ircle the beck numbers you wish to order.
Pleese include cesh, check, money order •. •
or somet hing we CGn deposi t in the bani.

Order Form

735-BOUND VOLUME-October 1960 thr ough December,
1961, 1.5 issues (Vol. 1), $15.00

736- Yea rly Binde rs for " 73" Mogorine October 1960
throug h 1961, or 1962. $3.00

738-SIMPLIFIED MATH FOR THE HAMSHACK BY K8LFI ­
Unbelievably simple explonotion of Ohm 's Low, square. ,
roots, powers, L/ C, logs ond the slide rule. No student
shou ld be wilhout this booklet. SOc

MMD-ELIMINATING MAN MADE INTERFERENCE- What
mak., it, how to find it, how to e",e It in home., 'ac­
lori••, automobile., aircraft. boots, ete, Or mO)'M you
have n', lMen plogued lately. 160 paQeI. $2."
QAN-SECOND CLASS RADIOTElEPHONE HANDIOOK­
Noll (W3FQJ). Everything you need to know to PQU
th. FCC exam a nd get .to rted ..rvicing two-way equip­
ment. Much more tha n 11,j" a Q & A manual $3.95

EGT-ElECTRONIC GAMES AND TOYS YOU CAN BUILD,
IS Originol g omes and loy•• none a vailable COmlmlf ·
ciolly. Te . t your steady nerv. ' l your r.odian tim. , battl .
a 'ie detector, e tc. Guaranteed rou••r. $2.50

NHP-BUIlDINO UP YOUR HAM SHACK-Pyle IW70 EI.
A practical d iscun ion of points to cons idtl r w hen you
Qf. b uying ham equipment, comple.e with cilI.alp.lonl
of much of the o voilobl. commercial gear. It'. lu.t
pOllible thot PyJe might keep you from making a mi.­
toke whIch would cost a Jot more than his book. $2.50

BEO-OSCILlATOR CIRCUITS. One of Ihe most th orough
treo tme nts of the subied ye t to be pub lished. Use. th e
new four -color .ystem for explaining wha t a ctually goes
on in the csctl lctcr circuits. $2.95

731 -HAM-TV-W.J>KYO . This Is the only book ovoi10bl.
on this fascinating branch of hom rodio. De.cribe. com ­
plete hom TV sta t ion thot costs under $50 . Very
. imple. $3.00

732-FULL SCALE PRINTS FOR MARK III IMPEDANCE
BRIDGE fROM AUGUST 1961 ISSUE OF 73. The~ en ·
largements of the published Ico l. draw ing. grea t ly
.implify home con.truction of this te rr ific piece of te. t
equipment. A complete copy of the orl9inol orticle I.
e lse included. $1 .00

739-COILS by K88YN - Wonderfully w ritten and iIlus­
tro ted through discussion of coils, their reslstc oce, re ­
actance, impedance, a, ond dis tributed copacitance. 50<

Address

RADIO BOOKSHOP
1379 East 15th Street, Brooklyn 30, N. Y.

IN.Y.C. add 3% taxi
Add SYi i'o to C anadia n C hed s

Name . . . . . . . . . . . . . .. Call .

City State ..

I 86-CONVERTING BC453 TO SSB

easy te
Dozens

$4.95

Because of the replacement of vacuum tubes
with transistors, t ransistor technology has
expanded so rapidly t h a t the latest books
on the subject are imperative. to brtnz
your knowledge up to date. We found these
books were favored by the top electronic
sch ools:

3 out of 4 are recomended:
67-TRANSISTOR CIRCUIT ANALYSIS & DESIGN $9.00

by f itche n. He offers 0 te xt suitable to junior or
senior level. and the necessary information to step
into induslriol work in circuit design.

ond eeeh of the se received top rating :
66-DESIGN MANUAL lor TRANSISTOR CIRCUITS $9. 5(1

by Conoll. He covers theo ry, and use, (w ith defi­
nite opplico t ions) of tr onsislors in a lmost 011
phose. of e lectronics.

68-HANDBOOK OF TRANSISTOR CiRCUIT DE~

SIGN .. . .•.•....•.. . . • . . . . .• , ••• . . . " ••.•• $13.00
by Pulle n. Thi. costs a little more b ut th ose w ho
have it insis t it ' s w orth itl Pull en developes a co­
ordinoted scient ific a lly sound metho d of usin g tron­
si. to rs as circuit elements and gu ides you thr ough
p ractical appl icotions.

ond every school ogreed tholt
63-G. E. TRANSISTOR HANDBOOK •••• •••• •• $2.00

was a MUST in eVlll ry one'. librory.
63-G. E. TRANSISTOR MANUAL- Sixt h Edition, just

out. This is the stondord reference work for cir­
cuit designers ond i. being used as 0 textbook in
mony engineering schools. The monuol has now
grown to .....0 pages ond now covers virtually every
possible ospect of tronsisto,. ond their opplicotions,
This is one of the oil-time buys in hondbooks. $2.00

55-TRANSISTOR CIRCUIT HANDBOOK-Simple,
understand explanation of transi.tor circuits.
of Inte rest ing opplicationl.
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(W2N SO fro m page 59)

July 13th. It's about time. It d idn't make any
sense when it was proposed for the amateurs,
it d idn't make any sense when they made it
law, and it doesn't make any sense in retro­
spect.

Ad Rates

W hen you consider that a one page ad in
QST costs $476 ami one in CQ runs $~30.

perhaps \"(11I can understand whv our new ad• •

rates may Colusc some eyebrow raising. \\'e
arc trying in every way possible to male it
possible to advertise ham products at the low­
est cost. On the off chance that there might be
a reader or two who might eventually be in­
tcrested in advertising something in 73 or who
might have a chance to drop a hint to a pros­
pective advertiser, here are our la test adver­
tising rates.

I page $165 )j page $~5

J2 page 85 ~8 page 25
~ page 65 ft page . . . . 15

These rates arc for prepaid ads on a monthly
basis (contract) which are submitted before
our 20th of the month deadline. \Ve h ave a
premium system to pass along our extra ex­
P CIl SCS for non-contract ads, late arriving ads,
and slow paying advertisers. W e'll send a
complete rat e shee t to anyone interested.
Agencies ge t 15% commission.

You will probably HOt be surprised to know
th at our ra tes a rc completely differen t from any
oth er mnguzinc. The basic differen ce being
tha t all other magazines normally make a flat
charge for space an d th en grant d iscounts for
frequency of insertion and ten day p ayment.
They also usually include extras such as mak­
ing engravings, typesett ing, e tc., a t no charge.
~Iy idea is to pass along extra expenses to th e
advertisers that cause them. We'll see how it
works. I've never been much of a one to do
things a certain way just because they a lways
have been done that wav.

August 1961 Issue

In the August issue last year there were 18
feature articles, all of which are still of topical
interest. The article that created the most in­
terest was our evaluation of the D rake 2B
receiver, Drake hasn't yet caught up with the
demand for th is receiver. John Reinartz K6BJ
carne up with a clever little piece of gear, a
frequency deviation meter .. . simple to build
and Impressive to use for net operation, etc,

74

Irving has a printed circuit available for this
one if you want. He also has one for the
\V3BUL noise limiter in the same issue.
\VSG VE passes along some hints and en­
co uragement on the use of the bi-squnre b eam.
This issue also had one of the best RTTY con­
ver ters we've ever seen in print. This one,
using a simple printed circuit board, is com­
pletely transistorized and really could be b uilt
into most printer cases if you wanted to . The
board is available commercially for $2 and the
toroids arc $2 for the pair. One of the better
two meter nuvis tor converters appeared in the
Augus t issue. This one has been repea ted in
most of the other radio magazines by now.
The big construction project in this issue was
thc HI' Impedance Bridge by K6CHT. We
have made sets of full scale plans for this
onc and have sold hundreds of them at $1
per se t. This bridge is essentially the cq uivn­
lent of one of your $400 commercial bridges,
but can be buil t for a few dollars when you
have the plans.

The A-13-C's of radio are p retty simple when
you read th e Kyle article on the d ifferent
classes of amplifiers. \ V9BXE shows us a novel
transistor ized power supply which uses two six
volt filam ent transformers instead of the ex­
pen sive specially wound jobs usuall y called for .
\V3 UZN's test of th e F inncy 6 & 2 meter beam
is thorough and should have you looking it
up ill th e catalogs and ads. Kyle came through
with a fi ne treat ise on noise, defining th e differ­
ences in types of noise and expla ining the
va rious methods of copi ng wi th each b asic
type of noise . Very edifying"

\Ve still have some of the August 1961
issues of 73 on hand and they will be sen t to
you for the regular b ack issue price of only
50c. \Vhile you're a t it you might also want
to get one of the September 1961 issues. Same
price.

The big technical article in September is on
crystal oscilla tors. By the time you get through
a wo rking description of all of the d ifferent
types of crystal oscillators in common usc you
will be able to give an authoritative lecture at
the club. The article is written for the new­
comer and WOlI't panic even a ~O\·iC'C . \ VI0 0r
has a fine article on silicon rectifiers . Both
engineers and amateurs are warned to be sure
to read th is one beforc they start flinging these
rectifiers ill to their rigs. Hank h as learned a
lot about how not to pop 'em, so learn from
him ... it's cheaper. There arc a dozen or so
more articles in this issue, just send for it it
you missed it the firs t time around, you'll
enjoy it.

73 MAGAZINE



SICNAL EYE OPENERS!
RAD IART

:'0101>111' Vl brapack. • volt D.C. 10·
0" 300 , do @ .. m•. output.
('omple te .."lUI ('11> 10"•• •wltchlng au)'.
nIlA~D :\£W . •1 for $7.50; $3 .95 ea.

CH Y ~T.\ r, SOC Kt... .- SW ITCn ,
~eh·ct. 10 ('o "st.iI . '" . ....... $2.95

S T t: P I' IXG S W ITCH ll OYAC 00

'" 12 "Ink. 30 pudtlolll •• • . S14. 9~

n C· I :!06 nl-: A CU X nacxrvzn
tU fl U 1 9:i - ~ :!:; '0. Yerr • ..n.IU~"
(3 m, d r ivel ~ , 10 10 IIlW 00'-
put ) . L<" t ube • . l"ch..mal le I Ul' -
1,1100 " 'Ith unit .. ... . .. ... . ... $1.95

e tcc KITS - ShltlIled enrwneee
10 U_ s. Prep aid 100 I t atea ) .

W R ITE: FO R FLYERS

,
BC·604 Transmitter. 20 -21.9 ::I.IC
Crrs tal -Cont rol ted RQ -channel tu n. -
miner. nra noJ ne,,· '0 orleln" Clr-
toni. I dea' ter en. easy to Pill 00
10 sretere. O nly . •. • •..• .• ..$t .50
S" "' 80 bran d O~ Crylta h t"
. hol"l". Inch" l",. 1 500 KC C.Ulou ·
0 00 ....n t.1 • . • . •. . . . . • . . • . • . 55.95
n ot h tM .. ,_ ..•...•.•...••.. S9.9,5

Interna ti onal Redifi llf' Diode 3 F IO
P ' V '00. ;) ampi ... .. .......... 7.5¢,.. M' _ Diodes . ...•.•. .7St eachl
INI446 ·. ....... .... .. • '00 P IV
I N .....7 ·................ 200 PI'
I N1448 ·......... ...... . 300 P 'V
IN l.ug · ....... ........ . 4 00 P IV
1:\10 G~:''''EUA I. P UJlPOS E DI-
O D ER. 100 ,. 2 for SI .OO.

rnuee ! X H ,8 T RAXSISTOn. :\Ie ·
drum current ge rmanIum. 1:;0 · 2:50
m.w. d ls s. I' X I' m in Vcllo 30. 50¢ ea.
xr o t o r o t a ~':-;G69 t rans btor. :!\\'
po wer tvpe B Vella '" vcue ..... fon,

PM S P E A K ER S
Square '" • :!l,2 ••. .• •••••••• 9~¢

WANTED WANTED
YOUR SURPLUS GEAR
FOR CASH OR TRADE

Need Desperately
Ri9ht Now

All mil it a ry units a nd
parts for same bearing
a nomenclature of PRC·
G RC · VRC - VRQ - TRC
.. . BC·61 O· E-F-G -H or I
. .. T·36B/GRC-26 or
What H ave You?
WRITE NOW AND GET

TOP CASH DOLLAR

OPEN DAILY 9-6
M ON DAY & FRIDAY 9-9

SUNDAY 10-4
7 DAYS A WEEK

SIGNAL ELECTRONIC SUPPLY
13618 s. WESTERN
GARDENA, CALIF.
FA 1-4861 (213)
FA 1·2318

SAVE AT SIGNAL!
All ord en FOB Ga rdena , Calif. Minimum 250/0 wi th ord er. Min imum order $3. Calif Re i . a dd 4% sta te tax.

SUBSCRIBING
A great many of you readers have proven remarkably resistant to subscription

entreaties. You must certainly recognize that if I take up all this space that mig ht
otherwise be devoted to an article that there must be a sound reason. Let's neglect
for the moment that you save quite a b it of mon ey when you subscribe to 73 (it costs
$4.BO per year on the counter or newsstand and only $3.50 by subscription) and that
this assures you of getting every copy so you don't have to haunt the store waiting
for the issue to come out to be sure not to mlcs one. Let's also put aside the fact that
as a subscriber you have a greater feeling of participation in our interesting journal­
istic adventure . . . the est ablishment of a new and successful magazine in a day and
age wh en magazines are flound ering a nd failing right and left, eve n in our own fi eld,
where almost every oth er magazine is in near disastrous financial condition.

Now, with a ll the important factors set as ide, we are left with rather flimsy argu­
ments. Your subscription will do a lot to help us buy more and better articles and
run more pages in the magazine. It will give us added ammunition to sell advertisers
on the advantages of using 73. It wi ll also help us pay our bills and keep us from
joining the widening ranks of near-bankrurt ham publishers. Let's fi ll out the little old
subscription blank (separa te paper is al OK with us if you like to preserve your
copies of 73.) The subscription rates sti ll have not gone up.

zo ne . . . . .. state .
n $40 LI FE
o Renewal
O N.... su bscription

ned issue 0
PETERBOROU GH ,

NEW HAMPSH IRE

• • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • •

nam e . . . • • • • • . . . . . . • . . . . • . . . .. .. call • .. . ... . .

ad dress IQT H )

city . . . . . . . . . . . . . . . . . .

o $3.50 one year
o $0.50 two yea rs
o $9.00 three yea rs
St a rt with : current issue o
73 Magazine

I
call . . . • • • • • I

I
I
I
I
I
I
I
I
I
I,,,
I

. . . . . . . . . . . . . . .

PETERBO RO UGH.
N EW H A M PSH IRE

zo ne . . .. state . . .
o $40 LIFE
rJ Renewa l
o N.w st.!bscription

ne ..t issue 0

-----------------~---------------------- - - - - - -- ------------------
ad dress {QTH' .

' tC l y _ .
o $3.50 o ne year
[J Sb.SO t wo years
o $9.00 t hr•• y ea rs
Sta rt with : current issue o
73 Magazine

na me.. . . • • . . • • . • . • • • . . . . . . . .
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KEEP CANDEE HANDEE!!
CHECK OUR BARGAINS

in this year 's issues of 73. Val ues galore I
Tremendeus savings l

WRITE FOR OUR FALL FLYER !
We 'll be bock 11811.1 month with a comp lete Ii ~t

when we get the latest goodies sortedl

* * * W E'LL HORSE TRADE (lnd give you Top $$
Dolla r 55 for your PRe, GRC, v at & Test Equipment!

J. J. CANDEE CO.
509 No. Victory Blvd., Burbonk. Calif .

DOD 0"'0 213 - VI 9-2411

A Surplus
Conversion
Keying Circuit
Photogrop/l by M organ Gassman. Jr.

Roy Pofe nberg W4WKM

M OST surplus transmitters are provided
with extensive relay circuits and this

concept is carried into the area of carrier con­
trol and keying. Numerous functions are per­
Formed by these relays in addition to simple
interruption of the carrier for C'V transmis­
sion. Also, some real monsters were used in
much of the older eq uipment to meet the
severe altitude and vibration requirements of
aircra ft radio service. While these relays will
follow slow speed CW keying, the resulting
clank and clatter is not conducive to a happy
home life . Further, many of the relays used
will not follow a bug with any degree of faith­
Iu lncss.

The wiring complica tions a ttendant to the
generous lise of relays makes it d ifficult to
completely redesign and rewire the control
circuits in most surplus equipment. The d raw-

ORIGINAL KEYING AND
COHTR OL RELAYS

CAPACITOR <4MF 3KV, Goodman, with brockets.$3.7S

v ERN I 5 7701 S. Normandi.
Los Angele. 44, Calif.
Phone (213) Pl 1-0278

TO MIKE JACK
P T. CONTACT

KEF!

"""..
""""

""""

"II K·2

"

""""

f-.-_ 28 VDC

•

CR

"I[ K-.

"

" ISEE
C -- · 2 !5V ELECTROLYTIC TErTI
10 -1(2 - 12 VOC SENSITIVE

RELAY. POTTER 8
IlRUMFELD TY PE .
RS!5D OR EQ UAL.

~

III ,,~
• TO KEYED ORCUTVy I PA CATHODE. ETC. )

r--~'.'.."""::.~~~"f--_28VOC

KEYI NG OR CUlT OF
TRANS"TTER

C

TO IoIlKE JACK
P 1: CONTACT

( AI ORIGIN AL KEYI NG ORCUIT OF SUR PL US TRANSMITTER.

ORIGINAL KEYIN G AN D
CONTROL RElAY S

( B ) MODIF IED
SURPL US

2 ·METER RECEIVER & 2 /6/10
METER XMTR

5( R-522 revr, .mlr, rack &
co lie, 8X(. condo 19 tube, In-
dude 832A's. 100·156 me AM.
Satisfaction grid. Sold at I. ..
thon the tube tOl' in surplus '
Shpg w i 85 lb.. fOB Brem­
erton, Wash. $14.95
~d~ 53',00 ' f~; .~ompl.l. tech-
nical dolo group including
origina l .chematics & portl
lilts, I.F.. IItl formulal,lnltruct.
for AC pwr sply. for rr;vr een- •
tinuous tun ing, for xmtr 2-meter Ule, ond for putting
IImh on 6 and 10 me ters.

OK-CHECKED Q-S'ER
8<:-453-11 ; 190-5.50 Itc; I.f. 85 ke. Un as rr;vr. 01
tunable I.F., os double· conversion for other rr;vn.
Check..d out, good cond., w/smem., olign. insh.,
pw r sply date, e tc. and electrically $12 95
check ed out only, fob l os Angeles • . • •

QX·S3S RECEIVER
See p . 66 Dec. 73 or write us for reprint. This is
the 8C-453·8 in handsome case with xfrmr·type pwr
sply, spea ke r, 011 cantrols, phone lock, $37 50
reody to pl ug in ond use . . . . .... . . . . •

R. E. GOODHEART CO.
BOX l2200GC BEVERLY HILLS, CALIF.
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48· Page
Bargains!

COLUMBIA ELECTRONICS

SPECIAL! 144 or 220 me TRANSMITTER
20 wefts! Simple to convert 242 mc DXT·2 Beacon
Trensmit ter, measures 4" x 4" x II " comple te wi th
ante nna. weter- tiqht cese and stdetone mod uletcr.
Power req ui red 300V DC & 6.3V. Uses two 12AT7
and one 6360 finel (not furnish ed ). Schematic e nd
2· mete r conversion dete included. Hundred s sold el­
reedy at th is feb ul ous price. BRAND NEW, only 6.95

BC-453 Q-5 'er Receiver. 190·5 50 kc, Exce lle nt
Condition 12.95

QTH ..

City Zone State .

Send for Columbia's New
Catalog of Surplus Electronic

ing shows a typical snrplus transmitter keying
circuit and a couple of answers to the prob­
lem. In both cases, a small relay subassembly
is inserted between the key and the original
keying circuits.

The assembly shown in Figure B consists of
two sensitive 12 volt de relays with the coils
in series and a capacitor connected across the
winding of K-l. When the key is closed, this
relay opera tes, locking up the original keying
relays. When the key is opened, the capacitor
charge holds KcI closed for a period of time
dependent on the value of the cacpacitor and
the relay characteristics. Each closure of the

We buy or ~wop geor, esp. APR, TS, GRe, PRC.

SPECIAL ! 717A DOORKNOB TUBE
(VHF 6SK7 ). New, boxed .••••.•6/1.00

J . J. GLASS CO.
1624 S. Ma in St•• Los Angeles 15. Calif.

RI 9-1179 121 31
Send for COlologlfr id a ys ' Iii 9

ANTENNA ROTOR INDICATOR
Consists of Antenna selsyn, transformer,
a nd indicator-sel syn . Ca n be operated
from 110v AC power . Complete a ssembly

.1.95

1625 tube , New, boxed . ... , " .• ... 5/1.00
7078 Klystron. New, boxed .•...••. 5/1.00
Du e t o popular d emand , we are increasing our
retail store ho urs as fo llows:

Mon.-Thurs., 9-5 Fri., 9-9 Sat., 9-4

SEND fOR OUR fREE CATALOG !

H uge stock of Command Set Receivers
& Transmitters just purchased . Many
types, various conditions, all sale pr iced
st a r t ing at $2.95. Mail orders accepted,
but we ur-ge you to come in to our large
new store and look it over yourself.

COMMAND SET SCOOP!
key recharges the capacitor and the time con­
stant is chosen to be such as to hold the relay
closed between characters and words. The
value of the capacitor must be determined
experimentally and wiII range upward from 10
mfd. With the relays specified, 100 mfd
proved satisfactory. The second sensitive re­
lay, K-2, follows normal keying speeds and
the contacts of thi s relay are connected in a
part of the circuit that will allow satisfac­
tory high speed keying. The choice will de­
pend on the design of the transmitter and, to
a large degree, personal preference.

If 28 volt sensitive relays are used, they
must be connected in parallel as shown in Fig.
C. In this case, the lockup relay and capacitor
are isolated by a silicon diode. Polarity is such
as to allow the relay to close and the capacitor
to charge. \\'hen the key is opened, the diode
blocks the How of current and prevents K-2
from being held closed.

The photograph shows the series version of
this circuit, using Potter and Brumfield RS5D,
12 volt de relays, ready for wiring into an
ANi ARC-2 conversion. Both of these circuits
preserve the original "break-in" features of the
equipment, allow minimum cha nge to be made
to the original wiring and greatly reduce the
mechanical noise level of the converted trans­
miller. . . . W4WKM
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Pole.. RelClY WE-2SSA.• . .••.....•.........•.... $4.50
Socket for obove rela y (new) ........•......... $2.50
Vel vet vernie r w/ large knob mfg . Na t. new $1.00
Sperti voeuum sw itch for ART-13 e tc. new • •. . . . . . $1.00
Vorioc, Gen . Re d . #W -5, 0-130 vee 5 omp ne w . $12. 50
600 ohm 300 wat! no n-i nductive resisto r, mfg .

Ohmite, ne w ...........•...•. .............. $2.50

08 meter, 3'/2" rd. , minus 10 to plus 6 db one
mw @ 600 ohms, new . . . . • •. . . . . • . . . . . . . . $2.75

NI.CAD storage batteries, (ce lls) 1.2v .....•.... $2.00
6v vib rClpClck, delivers 300v @ 90ma new .•.... $6.50
Dumont 256D scope, 5" screen •........ ....... $75.00
Min iClture bl owe r, l Zvd c, 1/300 HP (cent rifuga l) . . $5.00
Solenoid type bell, 4" d!c. gong, 12vdc ....•• .• $2. 00

Low Freq. Rcvr. by RCA, 8 tubes, 3 bands from
240 to 2000kc, operates from 115voc, L/ new $69.50

NEW SURPLUS TUBES-GUARANTEED
2C39A .... 7.5(1 5V4G .......75 6AH6 9O
3CX100AS . 14.50 5 R4 GY .50 6A05 50
4Xb OA ... 12 .50 6AK5 50 6ALS 50
5881 1.50 6AG5 35 6J6 35
6F4 acorn . 1.75 6AS6 75 6X4 35
7218 3.50 12AU7 50 OB2 .40
807 •..... 1.25 12AT7 50 12A X7 .65

MONE Y BACK GUA RANTEE

~plJce ELECTRONICS CO.
218 West Tremo nt Avenue, Bronx 53, N. Y.

TR B· 5222

... HUNDREDS OF TOP QUALITY
ITEMS-Il('Ct ln ' rs , Tran.'lmitltU,

sncropoones, inserters. Power SUp­
plll.'lI. )Ietl'u. Phones. An ttWIBS, In­
dlcetors, Fllters . 'rrensrcrmers. a m­
pUners. rteansew. Conn~rters. Cont rol
Jlnxl'~. Dyna motnra, 'rest Equlpmcnt.
Motors, H1nll'er~ . Cable. x erees.
Chokes, Handsets, Switches, etc .• etc.
l:kml for t-ree Catalog- VI'V!. 73 .

U. S. :#: 1 ELECTRONICS-~
1920 EAST EDG AR ROAD, LIN DEN, NE W JERSEY

SURPLUS BARGAINS
TEL EVISI ON CAMERA- Fi ne for ham or d osed circui t
use. Vertica l reso lut ion 350 lines a t 40 fram es/ sec. Com­
pl ete wi th a ll tube s, le ns, and conversion sheet.

L/N EW $99.50
TELEVISION TRANSMITTE R- A re clly beoutiful 264­
372MC unit using a push-pu ll 8025 final moduloted by
a pair of 8025 's for 25 wafts output. Eo sily converted
to 420MC. NEW $35.00
TELE ViSION MONI TOR-for use w ith above units. 529.50
121SMC TRANSCEI VER -AP X-6 Hard to get popular unit
for easy conversion to 1215MC. See Sept. '60 OST. Com ­
plete, but less 3E29. L/NEW $22.50
6 METER TRANSMITTER-A really beaut iful unit wi th on
815 final AM modulated by an 815 for 50 wolts input.
Metered. L/ NEW $24.50
2 METER TRANSCEI VE R- SCR-522 Mod common surplU ll
piece on 2!1 AM modulated 832 ru ns a t 30 watts. Com­
plete with tubes. L/N EW $18.50

WRITE FOR CATALOG
All price s FO B Linden, N_ J. Some quanti t ies limited .
Price s subject to chonge wi thout notice. Min. o rde r $4.00.
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125·C SILICON PNP TRANSISTORS
2 50 to 400 MW
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$5 fo $11 _ SMALL - TOS & T018 M eg.
Reploce l 2N327A; 332, 3. 4. 5, 6, 7 , 8 ;
474, 5 , 6 . 7 . 8 , 9 : 2N480, 541 . 2 , 3;
2N93S. 36, 37; 2Nl034; 2Nl131 . 2 ; 1276.
7. 8, 9 . ''TAB'' SPECIAL t 69@, 7 far $4,
20 for $10 .
$ 10 t> r mare lhi. i rem , ...e Plll7 P.J' ./U.S.A..

"TAB" TERMS : Mill Onler I S-U %wIt h order F . O.B. NON' y..-t .
T .II dl Y Guara nt. . . prl.. of
mda..."Iy. Ot.- 18th ~,

"r'-........" .r._"J_I I . e.... ". ..
lfUG Liberty s t. , N. v, 6, N. Y• • R E 2 · 0245

Wonled 304TL Tube a

Top $$$ Paid for 304Tl, 8 13. 811A. 812A Tubes

1 \ '1 .M
III .111
SZl •....... .1 ..
1oA1 •.....
..AI ......
"ABI 2 II
..,1.(;7 ••••... .II0II
6,1.'.5 .59
1oA(;1 2i.1
bA ilS ••• . ' .. .11>11

3Q~ .85
-f.<>S~ 9.50
IoIZS. ._ 21....
1-250 \ .••••. ll.lN>
I\ I SO o , I J_M
nISO . . ,3 1."
nsoo .. 1:.-
SR. • . _ 1.00
sT ' 2 .11
St.1 '., .t s

STUDS·
T. mp .

ISO Pi ...
IOS Rml

.42
1.10
1.15
1.35
2.95
'.00
7.70

~
rm a/ ClI ... rma/Ill" r ml /pl ... rma/Ill"
35/ 50 70/ 100 140/200 210/ 300
.07 . 14 .19 .n

r ml/ Il l" nnl /Il l" nnl/ Ill" rml / P''''
211 0/ 400 350/500 420/600 490/790

.34 .44 .ea .69
rml /pl" ""I /p l... rm l /pl" rml / p l"
560/800 630 /1MlO 700/ '000 770111 OCI

•85 .11 I.oa ' .50

SILICON POWER DIODE
Operati on Up t o I 2:S· C Ca se

D. C. SO PJ .. tOO P I"
Ampi 3S Rmi 70Rm'

2 .23 .34
3 .60 .85
6 . 70 .95

12 .8S 1. 15
3S 1.80 2. 20
,0 3.75 4 .50

2~0 ~ . 50 5.40

l.O I' RICEn S IL ICO :"
TU BE R EPl. A. CE.II EI'iT S

W ITII BUILT IN S URCE
A. .\ ·D SE R IES n A.l.A. I\" CI l\·C

PROT ECTIO N

T YP E VRM S/PI V A MPS PR ICE,
T8 66 5000/10400 0.3 $16 """1:':
T5R4- 1900/ 2800 0.5 17

D iode order '10 .1alp ped P Oll free

ZENER DiODES UO to fOO nw
CASED T024 Peke. Withi n 20~
Y'1l::anll"e $'. 3 tor $2, 20 t or SID,
ki T ZENER D IODES liP to «enw.
S I NGL E & DOUBLE E NDED 2
for $1 : 12: fllr $S: 100 t or $36.

- -15.C - -i OO·P IY -ilio-P IY -4"OO-PIY
AmPI 140Rml 210Rml ?80 Rma

2 .49 .60 .84
3 1.2S 1.50 1.80
6 1.40 1.65 1.95

.2 1.60 1.85 2.07
3S 3.25 4.90 6. 10
70 5.60 8.80 Quen'

240 9.00 Quuy Query
· Oerat , 20~ f(W BaUer7 (W Capocitivi
Load or D .C. Blockingl
• S tud mountrd on H rat-sillk

WE BUY I SWAP & SELL
TRAN SISTOR S. DIODES. ZENER S

" TAB" SILICON 750MA- DIODES

Faetol'J' T tt ted Otd.1

I'iEWESr TYPEI LOW' La.,.I.,.CE

D.C. Or BO"7_ D erOle .10';'

r.Tn f P , wer. Dlamolld. Tratlll,tora

Y
f aetory T..t'd

- - ···MF Gn D In U.S. A.
untv. uentcmnr

2N155. 2N f56 . 2N2S4.
2N256. 2N 30T. 2N554

SPECIAL T 0 3GP 55f, 10 t or S:l
40 ror SlI

ItO or mo,. thh Item "e II.,. l'.P. /U.S.A

Kit Glasa Oi odel equ i w. 1-c :I IA . 46' 1
U . 51. ro. 84, 87. 105. 109. In. 187,
268. 295. 12 for $1, 100 for $7 .50.

" TAB FOR TRANSISTORS & OIODESI
"',, 11 L.mglh Lead . Foctory T elled

& CIU~l"lm t,·e.1I U.S .A . "' I f/,

~
P~I' III Power 15 Amp. T 0 3
& T036 Rou nd P eili .
:!:"H I. 2:"277 $ 1.25. 4 tor $4 ;
2:" U2. 2X2,8 S3@ . 2 tor $.5;
2X H3. 2::-; 174 S4@. 2 t or $7:
2~677 $I@ • •2 t Of' S ID:

~ :"6 1 1 ;\ $2@ . G t llr $ 10; 2N"6718 S3@,
4 fnt $ 10: 2N"677( ~ $S @; P N"P W 123.
2:'\"107. CK722 4 for $ 1. 25 t or 55 : N l'N"
2N2fl2. sxsea. 1':"1 ' 2:"223 t30@ . 15 flK
$4.. 100 tor $22 : I'.'''' :!:" 61O/30fl~IW t.w@.
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$5: 2.""591. 2..,,"598. 2::-;:;99 i-xr- Sl..50@.
4 fOf' $5.
$ 10 or mora th is It em POSTPAIO U.S .A.

I RNO(1036J. or DIam ond (l03)
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Flnn~ (80" I ll. ) $' .25. 5 to r Is.
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BIGGEST SELECTION

BIGGEST SAVINGS

464 PAGES

WORLD'S LARGEST

ELECTRONICS CATALOG

SEND TODAY FOR YOUR

' elJ ttl f lng the
new 19.3

knight-kit
e ....,....L.OO
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IN ELECTRONICS FOR THE AMATEUR
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SEND FOR YOUR COPY TODAY!

• Ham Receivers and Transmitters
• World's Largest Stocks of Station Supplies
• New Build·Your.Own Ham Knight-Klts 'Jj
• Citizens Band 2.Way Radio
• Electron Tubes and S emiconductors
• T est Instruments and Meters
• Everything in Stereo Hi-Fi
• Tape Recorders, Tape & Accessories
• Everything in Electronic Parts ,

Tools & T echnical Books

r--------~------­I ALLIED RADIO, Oept. 43-22. J
I 100 N. Western Ave., Chicago 80, III.

I 0 Send FREE 1963 A LLIED Cal alog

I
I Name,,"',, _
I .L.....R,"'

; A dd<ess _

I
I City Zone State I

~--------------------~

ALLIED RADIO
serving the Amateur for 42 y ears

get every
buying advantage

FOR THAT BEST DEAL o n a ll t he
newest equipmen t you want , write or
call D on K oby, W 9VH I , c /o ALI. IED,
o r stop in at o u r ham shack and meet
J o e Huffman, W 9BHD ; J o e G izz i,
W 9HLA; J ohn Chase, K 9 LO K ; T asker
Day , W9QBB. I n M ilwaukee: Lo well
Wa rshawsky, W9NG V.

HAM-TO-HAM HELP - our sta ff o f
more t han 50 H a ms goes a ll -out to give
you t he help you want. whether you
write , call or visit us in person, you'll
like the fr iend ly a ttentio n and interest
you get all -way s a t ALLUW.

NO MONEY DOWN: Nowl More Buying
Power wit h Your All ied Credit Fund Plan

80 73 MAGAZINE



The G·76 is the ONLY s ingle package 100
watt ALL BAND AM transceiver built to­

day. Tt provides the maximum in versa ti li ty.

It is compact and easily installed in vehicle,
office or home. As a fixed stat ion with AC

power su pply a nd speaker , the Gonset G·76
occupies no more space than a typewriter

and is complete ly compatible with the 3357
VFO, to provide amateurs with the popular

6 meter band coverage.

The Gonsel G ·76 with e ither the DC or AC

power supply is capable of operating on low

or high power - from 20 watts to 100 watts

AM phone and 20 to 120 watts C.W. The

power su pplies include all necessary cables
for fixed sta t ion or mobile installation.

This moderately priced transceiver offers exce llent communica­

tions on six amateur bands : 6, 10, IS, 20, 40 a nd 80 meters, will

mount in any a u to or boat. and converts in 60 seconds from mobile
to fixed when used w ith the AC speaker power su pply , model 3349.

For additional information on the Gonset G -76 contac t your near­

cst Authorized Gonset Distributor or w rite Dept. ST-9.

SE~
DI VI SI O N O F YO UNG SPRING 8< WIRE CO R P O R A T I ON

801 SOUTH MAIN STREET, BURBANK, CALIFORNIA



Name

.. Speaking of guarantees-of
course the new transceiver carries
National's one-year guarantee!

Please send me full price and
speci f icat ion information o n the
new Nat ional Transceiver as soon
as avai lab le!

National Radio Company will announce its new SSB transceiver
next month - the first product in a brand -new series of advanced
equipment for t he amateur. The result of almost two years of
engi neering development, the new transceiver is designed to pro­
vide superb mult i-band SSB, AM, and CW performance to meet the
mobile and portable requirements of pract icall y every amateur.

Of particular importance, the transceiver is not a "one-band­
only" unit - yet i t wi ll be priced competitively with single-band
transceivers already announced or now on the market.

The new Nat ional transceiver is the answer to a ham's dream
of sse performance and versa ti li ty at a reali stic price -If you
are now cons ider ing the purchase of sse gear, we strongly recom­
mend that you wait 30 days for full informat ion from National . . .
we guarantee* that you wi ll be glad you did!

Address

City State

Export:

National Radio Co., Inc.
Nat ional Rad io Company. rnc.. Melrose 76. Mass. Dept. 73·9

A Wholly Owned Subsidiary of National Com pany. Inc.
Ad Auriema In c.• 8 S Broad St .• N.V.C. Canada : Tri -Tel Asscc., 81 Sheppard Ave. W.,

wutowoete. Ontar io
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